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ABSTRACT

Chem-Nuclear Systems, Inc. (CNSI) MOBILE RADWASTE SOLIDIFICATION SYS-

TEM is designed to receive and rou*e low-level, liquid radioactive

waste from a facility to a transport container where the waste is de-

watered and/or solidified and the container is sealed for transport.

CNSI's MOBILE RADWASTE SOLIDIFICATION concept incorporates a urea
formaldehyde / acid catalyzed solidification process in a Mobile Unit.

Two types of Mobile Units are in operation: an all-weather trailer

model and a more portable skid-mounted unit for in -plant use.

Mobile Solidification is accomplished in accordance with a Process

Control Program which is designed to insure that each batch of rad-

waste the Mobile Unit receives is capable of being solidified into a

monolithic, freestanding solid with no free water.

All systems operations are conducted in accordance with the "as low

as reasonably achievable" concept. All automatically sequenced waste

transfers and flushing processes are remotely operated fror a low
radiation area. Operating equipment '^h comes into contact with.

waste material is stainless steel. Industrial safety and radia-

tion protection policies of CNSI are defined and enforced. CNSI's

Quality Assirance Department insures that MOBILE RADWASTE SOLIDI-
FICATIOL SYSTEM operations which relate to safety are monitored and
controlled.

The '40 BILE RA DWAS TE SOLIDIFICATION SYSTEM is designed and operated
in accordance with the current applicable industrial and nuclear reg-
ulatory r2quirements. The present system's operation and design
theory is based on CNSI's operating experience and research and de-
velopment findings of the past five years.
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1.0 SCOPE

1.1 Purpose

This topical report describes the design and operation of

Chem-Nuclear Systems, Inc. (CNSI) MOBILE RADWASTE SOLIDIFI-

CATION SYSTEM. A discussion of individual issues which

relate to the safe operation of a Mobile Unit a et stomermm

site is also included. The report is intended to provuie

the Nuclear Regelatory Commission with sufficient infor-

mation to evaluate CNSI's MOBILE RADNASTE SOL I D1 F ICIsT IO:.
SYSTEM.

1.2 Applicability

The information presented in this document applies only

to CNSI's MOBILE RADWASTE SOLIDIFICATION SYSTEM.

2.0 SYSTEM DESCRIPT](;

2.1 Genera 1

Chem-Nuclear Systems, Inc., MOBILE SOLIDIFICATION SYSTEM

processes low-level, liquid radioactive waste for ship-

ment and disposal in accordance with current governina

reguIations. The MOBILL SOLID 1FICATION SYSTEM is used
in conjunction with er:isting IL-PLANT radwaste processing

and volume reduction systems. The system is aesigned to:

a. rece.ive and route low-level, l i q u i. d radioactive: waste

disposable, shipping linerto a

b. devater resins and atter waste types

c. ;olidify radwaste within the disposable, transport

liner

d. :emotely flush the >vstem l i ne<> after a ry! waste tr ann-

,' r process

seal the transport liner (trailer units o n 1 'f ).

@
w vn
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The system controls encompass both manual and automatic

sequencing for the above processes. The control area is

located in a low-radiation area or a shielded area to

maintain operator exposure levels as low as reasonably

achievable. The control area houses all the necessary

operating controls, process indicators and monitoring de-

vice readouts for complete remote operation o f automatic

processes from that area. A closed-circuit television

(CCTV) system provides indirect visual monitoring of the

processes occurring within the radwaste transport con-

tainer.

Housings for the Mobile Uni ts' equipment are designed for

either outdoor or in-plant operation. All-weather trailers

house the operations for outside processing. In-plant

processing utilizes the nodular skid-mounted units.

2.2 Waste Transfer and Container Pilling

Waste transfer and container filling is a one-step pro-

cess (Fig. 1). However, it is a joint operation between

the f aci li ty 's radwaste oper_ tor and the CNSI Mobile Unit

operator. A safe and efficient waste transfer requires

close cooperatio: between both operating technicians.

Prior to any waste transfer, CNSI's Mobile Unit operator

prepares the transport container to receive waste and per-

forms a series of preoperational tests. These tests are

designed to confirm the proper operation of all mechani-

cal equipment, control instrumentation and monitoring

devices. Preparation of the radwaste container includes

insertion of the air sparge manifold and dowatering leg
(if required), calculation and setting of the level sensing

probes on the sparge tube, and attachment of the filling
heid to the container. A maximum of five container level

settings are used for monitoring the container level: a

701 021
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a waste level, a solidification agent level, a dewater

level, a container high level and a container Hi-Hi level.

When the Mobile Unit is ready to accept waste, the

operator alerts the facility radwaste operator to begin

waste flow to the Unit. The waste transfer is accomplish-

ed by means of the plant's radwaste pumps. Continual

monitoring of the container level is achieved through sur-

veillance of the CCTV monitor and the level probe readouts.

When the precalculated level is reached, the Mobile Unit

operator alerts the facility's radwaste operator to stop

waste flow to the Mobile Unit. Each unit is equipped with

a waste transfer control valve (the waste inlet valve,

Fig. 1) which in case of an emergency provides the C tJS I

operator with control of the rudwaste flow to the transport

container.

Waste transfer from a facility also includes a facility

flush to clear the lines of waste material. A Mobile Unit

flush follows the facility flush. The Unit flush is con-

trolled by the Mobile Unit's operator and is designed to

return the Unit waste piping and hoses to background

radiation levels. The flushing water is considered radwaste

and is put into the shipping container. The estimated

volume of the flush water is considered when the waste

level setting is calculated. The transfer of radwaste

from the facility to the shipping container is complete
i

after Mobile Unit flushings.

2.3 Radwaste Dewaterino

Resins and various other radwastes are suspended in a

sluice water to facilitate their movement thru piping. The

dewatering process recovers this sluice water from the

radwaste after its transfer to the shipping container. The

sluice water is removed from the container through a

,

- t
'

)..w
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dewatering leg fitting with a filter at the suction end and

pumped back to the facility for reprocessing. ||h

Dewatering the waste within the shipping container results

in the reduction of the volume of material within the con-
tainer. If after the initial dewatering the level of

the dewatered material in the container falls below the
predetermined maximum waste level, more waste is added
to the container and again dewatered. This cyclic process

is continued until the container holds the maximum allow-
able volume of dewatered waste.

2.4 Radwaste Solidification

The solidification of liquid radioactive radwaste is a

threc-step process accomplished completely within the ship-

ping container (Fig. 2). Urea formaldehyde (UF) is used

as the solidification agent, and sulfuric acid as the re-

action catalyst.

O
The initial step in the solidification process is the

addition of solidification agent to the radwaste in the ship-

ping container. The solidification agent is transferred

to the container in a predetermined volume depending upon

the waste type. Normally a 2:1 waste to solidification agent

ratio is used for liquid wastes and a 3:1 ratio is used for

concentrated resin slurries. Throughout steps 1 and 2, a

sparging system agitates the waste solidification agent mix-

ture to insure uniform mixing. The sparge system createn

uniform, turbulent mixing by releasing air streams at the

rate of 20 - 50 scfm t' cough an array of orifices in a dis-

tribution manifold in the bottom of the container.

The addition of the acid catalyst is the second step of

the solidification process. The sulfuric acid is pumped

into the warte container through t50 air sparge system to

4insure complete distribution and mi.ing. ,

. . e r, -
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Solidification of the waste mixture occurs between pH2

and pH3. The quantity of catalyst needed to achieve this

pH depends upon several factors including the initial pH

of the waste material and the buffering capacity of the

waste. Therefore no specific ratios of catalyst to waste

are specified. When the pH is reduced sufficiently, the

waste / solidification mixture becomes opaque and the viscosity

increases noticeably. At this point, catalyst addition is

stopped. Visual monitoring cf the solidification point

thru the CCTV system gives the operator remote visual moni-

tering capabilities. A viewir g port on the fillhead allows

for direct visual observation - the waste.1

The third step in the solidification process is a test

for complete solidification followed by the addition of a

powdered solidification agent to the container. Testing

of the solidified waste for thorough, uniform solidifica-

tion and for the oresence of free water consicts of a

visual examination, a probe test and a suction test. After

confirmation of a uniforn and completely solidified product,

the operator completes the third step of the solidification

process by adding precatalyzed, powdered solidification

agent to the shipping container to 'nsure that any free.

i

water which develops during transport and disposal is

solidified. The container is ready for capping.

2.5 Container Capping

Three types of container closure methods are used within

CNSI ouerations: the CNSI Crimp-A-Cap closure, the bolted

ring closure and the lever-type closure. The Crimp-A-Cap

clesure method offers reino te capping of the shipping li,er

and is used whenever possible. The bolted rina or lever-

type closure methods are us?d when the Crimp-A-Can equip-

ment is not available or is acompatible with the cask /

1iner configuration.
7a! na<
!U! ULO
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3,O PROCESS CONTROL PROGRAM

3.1 Program Design

The process control program for CNSI's MOBILE RADWASTE

SOLIDIFICATION SYSTEM is designed to provide assurance

of the satisfactory sclidification of wet radioactive

waste with the absence of significant free water

The program consists of procedures for sample collection

and analysis for the determination of specific solidifica-

tion process parameters. Acceptance criteria and program

variations are also included.

3.2 Waste Sample Collection Techniques

Representative samples are obtained from the first batch

and everi t nth batch thereafter of each type of radwaste

processed through a Mobile Solidification Unit The pro-

cess paraneters for that waste type are determined '+ g*

to any solidification. A represontative sample con;

of a one liter m i d s t re a:p sample from a single transfe-

batch or a one liter composito cample from a multi-

transfer batch. A ' batch' of radwaste is defined as the

amount of waste r< quired to fill one disposable lim-r to

its maximum wasto level setting either in a s i nc;12 or

multiple transfer.

Typica1 waste types processed through the Mobile Ulito are

fi1ter sludges, spent resins, ovaporator bottoms, noric

acid solutions, sodium sulfate solutions and filter media.

If the radiation levels of the sample prevent collection

of a full liter sample, the ma::imun volume is limited to

acceptable radiation levels.

Evaporator bottoms or other hot samples are collected in

stainless steel thermos t;o t t i e s to sinulate field condi-

tions. If the waste type is normally dowatered prior to

DOCUMENT REV. SHEET
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solidification (e.g., resin beads), the transport water

is decanted prior to test solidification.

3. 3 Sample Analysis & Acceptance Criteria

The following chemical analyses are performed accordina

to the waste type:

e

a. Evaporator liottoms

(1) PII

(2) specific gravi.ty

(3) oil coatant

(4) sulfate concentration

(5) horon conceatration

(C) detergent content

b. F:lters and Sludges

(1) oil content

'2) detergent concentration

c. Resin Ileads Sluice Water

(1) oil content

(2) detergent conc (ntration

( 3) pil

i

The representative 'arte samplos are test solidified..

using routine solidification parameters. If an'/ test

rpecimen failn to solidify, the batch in the liner is not

solidified until acceptable alte nate solidification

parameters tre determined and test-solidification verified.

The batch is then solidified using the alternate para-

meters. Jf the specimen which fails to solidify is from

the first batch of a waste type, a sample from .ach con-

veutive batch of the same weste type is collected and

test-solidifird .in t i l three consecutive samples solidifi.

A!ter the third consecutive solidificat. ion, the normal

<amnlino pattern is resumed.
' '

n, J Q.

J
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Acceptance criteria for sample test-nolidification are:

9
a. less than 0.1% free-liquid present after powdered

solidification agent addition

b. the solid matrix maintains its shape if rereved from

the test vessel.

A qualitative foaming test is performed on all waste

samples by adding some catalyst to a small quantity of

waste. If foaming occurs, an anti-foaming agent is at

to the waste sample and the sample retested. Proportio ite

quantitites of the anti-foaming agent are added to the waste

batch if the anti-foaming test ir positive. If the oi!

content of the waste sample is greater than 1, the oil1

is removed from both the sample and waste hatch by kin-

ming or a demulsification agent is added. If the pH of the

waste sample is less than 3, sodium hydroxide is added to

the sample to raise the pH to above 3 prior to the addition

of the solidification agent. The proportionate quantity of

the caustic is used during actual batch solidification.

If unacceptable solidification resu1ts from excessive

foaming, the following items art explored to reduce subse-

quent foaming:

a. types and quantities of anti-f oami ng acjen t

b. lowering of the pH of the waste prior to the addition

of the solidification agent

c. reducing the rate of catalyst addition.

Test solidification is repeated and results recorded.

If unacceptable solidification results f rom e::cessive

free-liquid or a too soft matrix, the waste / solidification

agent ratios are adjusted by lowering the waste volume in

increments of 0.5 until a test-solidification falls within

acceptable lir i ts.

7 r, < n ') R
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3.4 Records

A process control program form (PCP-1) is completed for

each test solidification. The following data are recorded

on the PCP-1 form for future reference:

a. pil of waste

b. waste oil content

c. solidification agent / waste ratio

d. solidification agent / acid ratio.

The following data are recorded for all batch solidifica-

tions:

a. waste type

b. level probe set points

c. sparge air nressure, flow rate, sparging time

d. total waste received

e. total solidification agent added

f. total catalyst added

g. percentage of free-standing water

h. batch number.

4.0 EQUIPMENT DESCRIPTION

The design and construction of the Mobile Solidification Units

are geared towards the efficient processing of radioactive waste

while maintaininc personnel radiation exposure levels as low as

reasonably achievable. The design minimizes the probability

of accidental release of radioactive material to the surrounding

environment. All Mobile Solidification Units are designed and

fabricated to meet the applicable DOT and NRC standards. Units

are continually retrofitted to comply with the most current

standards. Figure 3 is a typical piping and instrumentation

diagran for a Mobile Solidi f ica ti on Unit.

@
() I O~7 n *
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4.1 Piping and IIoses

4.1.1 Piping

The orocess piping assemblies are mounted within

a trailer housing or on a portable skid. The

structural welding is in accordance with American

Welding Society Standards (AWS). The radioactive

material for solidification is processed in teflon-

lined stainless steel hose or stainless steel pipe.

The renaining system piping is carbon steel, PVC

or CPVC. The piping is conmercial grade and com-

patible with its intended use (e.g., acid resistant,

etc.) The design of the piping assemblies provides

a free-flowing path with minimal pressure drops be-

tween the utility and the container. The arrange-

rx n t of the pipes on the skid or in Lhe trailer pro-

vides easy access to individual pipes, valves and

other equipment for troubleshooting and maintenance

purpores. Process piping is pressure rated to a

minimum of 150 psi and pressure tested according to

ICIS I B31,1 prior to any transfer.

4.1.2 lloso<

a. Solidification Agent Transfer lloses

| Solidifi. cation agent is transferred from its
t
' storage tank to the waste container through a

PVC suction hose and a neoprene discharge hose

PVC and neoprene are chemically compatible with

urea formaldehyde.

b. C g g/st Transfer lioso

The catalyst transfer hose is a 1/2-inch

diameter hose of flexible polyproplene or

polyethylene with a minimum pressu-, rating

of 100 psi. Polypropelene or polyethylene

are chemically compatible with the acid catal'st.f
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c. Vent Hoses

The vent hoses are fabricated of PVC. The

vent hoses are pressure rated for a fult

vacuum and are chemically compatiblo wi'5

acid vapors which may be released during

catalyst addition.

d. Service Air Hoses

Air hoses are fabricated of synthetic rubber

with a minimum pressure rating of 150 psi.

4.2 Valves

System valves are either air or manually operated. The

air-operated valves are controlled by a 100 1 20 psi
service a ir supply. The air is distributed to the various

valves thru a pneumatic control panel. All the air-operated

system valves are fail-closed on the loss of air pressure.

O

@
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4.3 Fi11 head Assembly

The fillhead assembly is mounted directly on the waste

container. It houses the access ports to the waste con-

tainer and the waste filling monitoring devices (Table 1).

TABLE 1

Li :t of access ports, attachments and monitoring devices in tho

fIllhead.

- - _ _ - - - _

A c c+ > > Ports Waste / Solidification Agent

Catalyst

Air: Sparge, Camera, Cooling, Vent

Dewater Return

Attachment De'.;a t e r Leg

Air Sparge Manifold

|
'"onitorina Uc vict e Container 'evel Frobe: Dowater, Waste,.

UF, High, Ifigh-lligh

Closed-Circuit Viewing Camera

| Camera Air

Temperature (optional)

pH (optional)
i
,

_ - - _ - _ _ - - - _ - - - _ -

Tne fillhead is a single unit constructed of stTinless steel or

carbon steel. T h .' fillheads fabricated from carbon steel are

puinted with an acid resistant paint. The transfer con:ections are t.
1 -

leak-tight and flanued to orevent the release of anv r a!!i o - I-

, ,

activo material, liquid or airborne, into the surrounding enviton-
ent A positivo coal berwoen the container and the fi:llhead is

i n:;u red b', a neoprr.ne nasket on the fillhead's seating surface.
DOCUMENT REV. SHEET

SD, 301-NP 22
% )

CNSQ 1002 8 78

70; pH



r 3

4.4 Storage and Processing Containers e
4.4.1 Disposable Liners

CNSI's disposable liners range in size from 55-

gallon drums (7.35 ft3) to 300 ft3 liners. The

shipping linets are constructed of carbon steel in

accordance with CNSI's Quality Assurance Program and

pressure tested to 5 psi prior to use. 'ype A

transport liners are licensed by the NRC as highway

transport and burial containers.

4.4.2 Solidification Agent Storage Contain_er

Solidification agent storage containers are con-

structed of industrial grade materials which

are chemically compatible with urea formaldehyde.

The containers range in size from 55-gallon drums

(7.35 ft3) to 300 ft3 shipping liners. The con-

tainer size depends upon the demand at individual

facilities.

4.4.3 Catalyst Storage Tank

Catalyst storage tanks are 75-gallon fibergalss

holding t a rik s or 55-gallon polyethylene carboys.
Fiberglass and polyethylene are chemically com-

patible with the acid catalyst.

f

f 4.5 Pumps

4.5.1 Dewatering Pump

The dewatering pump is an air-operated, diaphragn

pump capable of transferring up to 100 gallons

per minute. The pump is fabricated of stainless

steel. The pump is powered by a 100 I 20 psig air
supply. The pump design provides a maximum Total

Suction llead o' 'O ft at 40 gpm to insu e effective

dewatering of resin beads and powder wastes.
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4.5.2 Solidification Agent Transfer Pump

The solidification agent transfer pump is an ali-

operated diaphragm pump capable of transferrina un to

100 gallons per minute. The pump is fabricated of

aluminum or cast iron. The pump is powered by a

100 1 20 psig air supply.

4.5.3 Cff-Gas Blower

The -ff-gas blower is a radial, single stage,

centrifugal compressor used to maintain a negative

pressure within the fillhead. The blower drawn

a minimum of 100 scfm at 5 inches of water. A

press 2re relcase valve on the intake side of the

numn insurer that the nressure draw on the fill-

head stays within acceptable limits.

4.6 yparge Tube Assembly

The sp a r s;e tube it a disposable air distribution mani-

fold. It is constructed of CPVC which ir chemically

compa t i b le - with all chemicals used in the solidification

process and capable of withstanding the high temperature

0 ') encountered at pressure waterwaste n t re .ums (up to 180 1

reactors. T distribution manifold is contained entirely

within the shippinq container.

4.7 Caopino D r u i pm. :n t

4.7.1 CRIMP-A-CAP
- - _ - -

The CRIMP-A-CAP is remotely operated container.

lid crimping system which consists of a crimping

head, a hydraulic power supply, a light duty

crano anc connecting hoses. The capping head

is an couxy-coated, carbon steel assembly with

twolve hardened steel crimping fingers. A
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standard type industrial grade 1/2-ton (minimum)

crane is used for positioning the fillheac. The

hydraulic power supply is an electrically driven

industrial grade unit which is capable of continuous-

ly delivering a minimum pressure of 3,500 psi. The

connective hose assemblies are rated at 4,000 psi.

A safety valve prevents pressure build-up greater

than 3,300 psi.

4.7.2 Bolted-Ring Closures

The bolted closure rings meet DOT requirements

(49 CFR 178.118) for closure devices for 1 71! steel
drums.

4.7.3 Lever-Type Closur_e
Lever-type closure rings are fabricated of com-

merical grade steel and have a locking clip for

the lever arm. ggg

4.8 Radiation Monitoring Equipment

An AC operated Geiger-Mueller (GM) detector monitors

waste streani activity entering the unit. A laboratory

assay for radioactivity is performed by the facility's

health physics department for each waste batch.

4.9 Unit Ilousing

4.9.1 All-weather Trailer

The MOBILE SOLIDIFICATION SYSTEM'S all-weather
trailers are dual-axle trailers with stationary

leveling devices. The units are elf-contained

except for service air, service water and electri-

cal power connection, which must be supplied by
the facility. A 1/2-ton telescoping boom crane

O
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s ovided for handling cask ace,ss plugs, fill-
1

..a a n , and capping head.

l

. . -J . 2 Skid Mrant

The skid mount frames are carbon steel and ns unted

on casters to f:acilitate deployment and stowage.

The skids are provided with leak-tight stainless

stoel drip pans to coTtain spillage of radioactive

material within the sk.d boundary.

;.0 '_; A F_ _l:TY CON S I D L: RAT I ON E
'

_ . _

5.1 IL1d i a t i on Protection

5.1.1 System Design
_

Radiation protection measures for CNSI'S MOBILE

S O L I D II'I C AT I O N SYSTEM begin with the basic de-

sign of the individual Mobile Unit. Each unit

i :> desi<;ned to maintain radiation levels to as

low as reasonably achievable. Design features

which i1lustrate thin philosophy include:

a. remote operation of waste transfor processes

from either a low radiation area

b. remote operation of flushing sequences for

the waste and soliditication agent lines to

p r e o n t- radiation buildup

c. remoto mon i to ri nc; of automatic processen

d. strategic placement of flow control va1ven

for isolation of individual system com-

ponents

e. use of stainless steel components which

::ome into contact with radioactive material
durino solidification.
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5.1. 2 On-site Radiation Protection 9On-site radiation protection measures are closely

interfaced with the facility's radiation protection

program. The MOBILE SOLIDIFICATION SYSTEM'S operat-

ing procedures are reviewed by the facilit, prior

to operatien to determine if the system meets the

requirements of the Customer's Final Safety

Analysis Report.

Specific CNSI-required radiation rronitoring pro-

cedures for each unit uti1ize both -ortable

radiation instrumentation and facility radiation

detection instrumentation. The following sur-

veys are performed to meet CNSI requirements.

a. daily radiation survey of the unit and the

inmediate area

b. hourly radiation surveys of the unit and

immedi. ate area during unit operation

c. continual in-line monitoring of the radwaste

transfer line's radiation levels during

waste transfer and flushing operations

d. radiation surveys of the exterior of the

transport cask or liner before and after

filling with processed waste

e. radiation surveys of the filling head fol-

lowing each container filling

f. radiation survey of the uni.t and immediate

area following unit operation.

O
DOC UME N T REV. SHEET

ED-AD-001-NP 27
% )

,q CNSO 1002,8 78- .,

|0' I)> b b



3r

C !IS I operating procedures require the following

radiation protection measures to be followed

at all times.

a. Iu late protective clothing must be

worn when performing any work activity

which has a potential for contamination.

" The Unit's operators must remain at a

" safe" dista ce or in a shielded area

as much as nossible during all routine

operations.

5 . .' Industrial Safetsj & Fire Protection P rog r a.n

5.2.1 P r o r: r_ _a_m_ Den icin

C t:5 I ' s safety and fi re protection requirements

satisfy the current industrial standards for

operating equipment and operating procedures.

' lob i le Units are designed to meet the appli-The -

cable requirements of the Occupational Safety and

!b a1 t S Act (OSHA). The Unit's design and

oneration must meet or exceed the customer's

standards.

The Mobile Units are built in compliance with the

current national Electrical Co-le (?!EC ) . Loads,

wiring, circuit breakers, motor starters a n ci

overload heaters, fuses, ann grounding are in-

stalled in accordance with applicable !!EC sub-

sections The units aro equipped with a G00 volt,

100 amp AC-grounded input power connector and

fused disconnect switch. The main power dis-

connect freds a 480 VAC/240-120 VAC 25KVA trans-

former.
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The transformer secondary feeds a 100 amp main

circuit breaker panel which supplies power via

a 20 circuit panel for instrumentation, control

and heating.

No flammable materials are used in the solidifi-

cation process. Urea formaldehyde has a

flash point of 5000F and is self-extinguishing.

UF has been tested in accordance with the re-

quirements of ASTM-E84, UL 723.

5,. 2 . 2 Uni _ Sarcty Eauipment

Each unit is equipped with two 5 lb CO2 type

fire extinguishers specified for use on Class

B and C fires. Each Unit is also equipped with

first aid kits which include eye flushing equip-

ment, face shields and protective clothing.

||)While on a customer site, the customer's fire

fightina unit will provide eauipment for any

P.obile Unit emergency.

6.0 EQUIPMENT ARRANGEMENT

6.1 Utility Interface Requirements

The physical and operational requirements for the Mobile

Solidification Unit's trailer or skid mount design are:

a. an adequate working area

b. a 20A-30-480V power supply

c. a 100 scfm, 100 psi service air supply

d. a 20 gpm, 100 psi service water supply

e. a 2-inch, 150 lb flanged waste connection

DOCUMENT REV- SHEET
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f. a 1 1/2-inch, 150 lb flanged vent air connection

q. a 1 1/2-inch, 150 lb flanged sluice water return

connection (dowater return)

h. a 1/2 ton crane (skid-mounted units only).

6.2 On-siLe Egug; ment Arrangements

6.2.1 T r.. i l e r Units

A typical arrangement for all-weather trailer

units at a customer f a c i l i to/ is illustrated in

Figure 4. This arrangement insures that the

liner is in a working proximity to the trailer

crane The suqqosted arrangement emphasizes

minimum transfer line (iistance for all materials,

especially the radioactive waste.

@ 6.2.2 In-plan Skid Mounted Units----_t,-_

A typical arrangement of a skid-mounted unit

tacility's radwaste buildinq is i1lus-,lithin a

tratfd in Fiqure 5. This arrangement minimizes

the is t e transfer distance from the facility's

.. a .; t e discharge line to the truck loading bay,

therefore maintaininq exposure levelu to as low

aa reasonably achievable.

7.0 ()" EIR AT I NG E ;I'I: PIE ;CE (H] STORY)

C;SI's experienci' with Mobile Solidification over the nast fivo

>a rs cons't s ts of on-site uroce; sing radioactive t. at 16'
i,

nuclear fa;ilities. CNSI is presently operating third generation

units which wire bui1t- or retrofitted to incorporate desion nodifi-

cations based on previous operating experience and changed

ro q u l a t o r'. requirements
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CNSI's first gone ration of mobile solidification uuits consisted

o f one- unit released in early 1974 and one unit released in

earl'f 1975. Combined, these units serviced six nuclear facilities

Thesc first units were designed as completely self-contained rad-

waste solidif' cation systems. The; were housed in 45-foot trailern

and were equipped with an int rral genet'ator and air compressor.

Storage tanks for the solidification agent and the catalyst wero

also housed within the trailer It n inline mixing process for

the radwaste and solidification agent was employed. These units

a re no l o n(I' : r in S( v r '' ! Ce .

C SI's seve n s,cond-generation mobile solidification units, built-

in 1977 and 1975, incorporated de;ign changes based on the operat-

inq + :xpe r i e ace of the first two units. Portable, sktd-mounted

units were developed for us<- within a facility's radwaste build-

tno The ;o1idifita ion function and basic operationa1 dosinn

of both trti lor a n ri skid units are identical. Theso coven units

are ;Lill in operation. Combaned, th" have 3erved sixt.en nucleat

f a t .11 L i e > over the past t'.z a fe tr .

Clianges and clarifications of t h. regulator' quidelines pertain-

ing to Mobilt Solid 1 f i; at ion Sf s tm ; and continued design re-

'inements acain l< t<> chang <s within t hr- MOB I LI: SO L I P I F I C/1T I n:

b iSTI:M . rh .;e co n d ' n n< : ra t io n units w eri- retrofitted to neet

t he - ;<- chanat and a third gentration of Mobile Solidification,,

l: nits was engineered to reflect the n e .. deslen req u i r eme n t: .

Curtontly, th- mobile solidif2 cation unit:, are regular 11 >.tr-

vicing iour nucl+at facilities on regular basis. Tabl. 2,

11sts the volum and t; p 's of radwaste C.SI proces <;ed ove r a

t I rei . year period.
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Table 2 Volumes and type of waste processed over

three-year period.a

Vol. Vol. V o _1 . Vol.

of of Vol. of of

Utility Powdex Bead Resin Evaporator Bottoms BWCU Sludoo

3 3
b 6,650 ft - 6:J , 2 0 0 ft - -

33
b - - 70,400 ft 522 ft3 2,450 ft

33 25,600 ft _ _

e - 600 ft
3

d - - 27,900 ft _ _

3
,, - - 34,900 ft _ _

3 _ _ _

f 4,250 ft

<; - - 9,600 ft 3 _ _

h - - - - 2,150 ft 3
i - 4,968 - - -

)
- - 700 ft 3 _ _ g

3
- i'e a r s 10,900 ft 5,568 ft 138,300 ft 3 522 ft 33 4,600ft

@
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8.0 OUALITY ASSURANCE P ROG R/1M

8.1 Program Design

CNSI's Quality Assurance ( Q7. ) Program is designed to in-

sure that the systems or components developed by CNSI will

perform satisfactorily in service. The OA responsibilities

outlined below are specific to OA's involvement in the

MOBILE SOLIDIFICATION SYSTEM. However they r'ay be extra-

polated to other safety relateci issues. CNSI's OA program

meets the requirements of 10 CPR 50 Appendix B and 10 CPR 71

Appendix E.

S.2 Qua1ity Assurance Responsibilities

S.2.1 Inspection Control

OA's inspection program for the MOBILE 90L1DIFICA-

T I O:, SYSTEM is designed to verify that quality ro-

lated activities within the system conform to d"-

sign or process requirements. Scheduled and un-

announced insoections of field units are routine 1"

per formod by CNSI's cert ified OA inspectors.

8.2.2 Drawing and Document Control

OA confirms the adequacy and conpleteness of all

Mobile Unit drawings, procedures and instructions

All changes to d raw i nc; s or documents are subject

to the san.e confirmation.

8.2.3 Purchased Material, Equipment or Service Control
_

OA performs preliminary evaluations of potential

vendors and mak<< procurement source reconnenda-

tions to CNSI'< Mobile 901idification Design Group.

QA also confiros that the supp1ied items or services

conform to the procurement requirements.

8.2.4 Comoonent F. 'ia te r i a l Identification and control

Ol' confirms that the identification and control
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of purchased components, materials, parts or

assemblies useu within the MODILE RADWASTE SOLIDI-

FICATION SYSTEM meet the established requirements.

This applies to all phases of fabrication and in-

sta1lation.

8.2.5 Special Process Control

QA confirms that special fabrication, installa-

tion and inspection processes associated with t.he

MOBILE SOLIDIFICATION SYSTEM are performed in ac-

cordance with the applicable CNSI reouirements.

8.2.6 Test Cor t rol

OA's test control program confirms that tests

associated with Mobile Unit's 'abrication, che c r:ou t ,

operation and maintenance are performed.

8.2.7 Measuring and Test @ uipment Control

QA confirms that equipment used for testing of

Mobile Unit equipment is calibrated in accordance

with MIL-C 45662, or that the alternate calibration

method is documented.

8.2.8 ILindling, Storage and Shinoing Control _
OA confirms that hardltng, storage and shippino ro-

quirements of any item related to the Mobi1.e Unit,

including th< Unit itself,are satisfied.

8.2.9 Nonconformance Control

QA identi fies , segregates and documents non-

conforming materia 1s, parts or processes dea 1inq

with Mobi.le Solidification Unit operation.

8.2.10 Corrective Action

OA continually monitors materials, processes

or workmanship to insure nonconformance is corrected
and documented.
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8.2.11 Audits

OA conducts system and procedure audits of quality-

related issues to verify the effectiveness of

CNSI's OA program in relation to the MOBILE PAD-

WASTE SOLIDIFICATION SYSTEM.

9.0 RESEARCli AND DEVELOPMENT PROGP101

9.1 Program Design

CNSI's Research and Develcpment (R6D) program focuses

on the investigation of specific techniques and materials

which will improve the MOBILE RADWASTE SOLIDIFICATION

SYSTEM. The results and conclusions from the ongoing re-

search on the rauwaste solidification process by the De-

partment of Energy and numerous other research groups form

the basis for CNSI to develop new approaches to the Mobile

Radwaste Solidification concept. Significant chanam in

operational or design concepts are field tested to

demonstrate their acceptability prior to implementation

at an operating site.

9.2 Program Emphasis

R&D studies incorporate theoretical process analynis,
laboratory analysis and field evaluations. Field and

laboratory process analysis ranges from small sample test-
ing to actual field simulations.

CNSI research on the Radwaste Solidification Procest cur-
rently includes investigations of the following areas:

a. the chemical compatibility of the solidification

agents with the radwaste types

b. the variations in urea formaldehydn resin formula-

tions and their effect on solidificatior
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c. alternate reaction catalysts
9

d. optimal was te/ solidi fication agent ratios for various

liquid and resin wastes

e. the correlation between hardness of solidified

matrices and condensato generated during solidifica-

tion

f. antifoaming and defcaming techniques and chemicals.

The operating experience gained from field operation of

the Mobile Solidification Unit led to the investigation

of alternate equipment designs and operating sequences.

Pour areas of stucy wore isolated and programs implemented

to coordinate design with past operating experience:

a. mixing systems and sequences including in-line,

propeller and air sparging techniques

b. level monitoring systems (CCTV Systems, Pneumatie,

Ultrasonic)

c. resin bead, powder and sludge dewatering techniques

d. chemical analy ti c techniques for field use.

Investigations into these areas are ongoing. Laboratory

scale studies are performed at the Corporate Engineering

Facilities. Full scale solidification tests in 7 ft3,

50 ft3, 195 ft3 and 300 ft3 containers are performed at
the Mobile Operations Center, Barnwell, S.C.

10.O POSTULATED ACCIDENT ANALYSIS

The CNSI Solidification System is designed, fabricated and

operated in accordance with the applicable NRC and National
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Electric Code Standards. The operating and maintenance procedures are

designed to insure that the risk of an accident is as low as possible.

There is no risk of explosion, and the only source of fire is the eloc-

trical power and control system. Even in the event of an electrical

fire, the fail-safe control system is designed to prevent leakage of

radioactive materials or spread of the fire to non-electrical componentn .

The possibility of a release of liquid radioactive material exists dur-

ing waste transfers to the waste container and while waste is being

stored in the container prior to solidification. A line rupture durino

a waste transfer is considered to be the less serious of the, pottntial

accidents. The total curie content of the spilled material in a line

rupture dupends on the specific activity and the q u a n t i t', of the wante

material being transferred. In turn, the quantity of the waste material

spilled depends on the flow rate and response time of the operator.

I'l o w rates depend on the capacitf of the facility transfer punns, but

flow rates of 50 gpm are typical, while maximum rates of 100 qpn can b.

realistically anticipated. The response time of tho operator depencis

on how quickly the operator observes the failure and actuates t he - w<ste

control valve. Once actuated, the waste control valve closes within

3- 4 seconds. During a waste transfer, the operator is positioned at

the control station, visually monitoring the transfer process. It is

esti. mated that no more than two minutes would transpire prior to clos-

inq the waste control calve. A spill considering maximun flow rate

and maximum responsc time, then, would generate about 200 uallons of

liquid or resin slurry waste.

The estinated volume of waste spilled considering the rupture of a liner

after both waste and solidification agent transfer to the linur is

2,100 gallons. Therefore, C::S I considers the maximum credible accident

to be the rupture of a filled liner prior to solidification. A postu-

lated accident analysi.s was performed using the followinq nssumptions:

a. The liner contains approximately 2,100 gallons of waste and

solidification agent in liquid state at atmospheric r: 'more.
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b. The iodine partition factor is 10,000 between the liquid and

vooor phases once the liquid escapes from the 1iner,

c. There is total escape of all noble gases upon rupture of

the liner.

10-4 s/m3,d. The worst case chi /O is 7.6 x

Th accident considered was the rupture of approximately 1/3 of

th- circumference of the liners bottom weld (approximately

90 in. 0.5 in. or 45 sq. in.) The liner was considered outside

the f.e i l . ty 's radwas te building. The results of this analysis
We;rea

a. cape rate of approxim.itoly 57 gallons per second

b. time for liner to empty approximately 40 seconds

e maximum instantaneous radgas concentration at 'u site

*lundary (worst casr- only):

1-131 17 MPC=

I-133 0.l' MPC=

I-135 .04f MPC=

w-133 0.1 MPC=

Kr-88 -

ll' MPC

! Ju' ' L I C A B LI: CO DI'S AND STAk a.EDS

l1 1 gperatina Equi : mentt

a. 10 CPR 20 Standards for protection against

radiation.

(l) 10 CFR 20.1 Purpose

(2) 10 CPR 20.101 Exposure of individuals to

radiation in restricted areas.

(3) In CPR 20.103 Exposure of individuals to con-

centrations of radioactive

materials in air in restricted

areas.
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c. Regulatory Guides

(1) R.G. 1.143 Design guides for radioactive

waste management systems, struct-

ures, and components installed

in light-water cooled nuclear

power plants.

(2) R.G. 8.8 Ir. formation relevant to ensuring

that occupational radiat'en ex-

posures at nuclear power stations

will be as low as reasonably

achievable.

c. ANSI Standards

(1) ANSI B31.1 Power piping.

d. Military Standards

(1) MIL-C-45662 Calibration System Requirements

e. ASTM Standards

(1) E84 Test for surface burning charact-,

eristics of building materials.

11.2 Operating Procedures

a. 10 CFR 20 Standards for protection against

radiation.

(1) 10 CFR 20.1 Purpose

(2) 10 CFR 20.101 Exposure of individuals to radia-

tion in restricted areas.

(3) 10 CFR 20.103 Exposure of individuals to con-

Centrations of radioactive mat-

erials in air in restricted areas.

(4) 10 CFR 20.201 Surveys (precautionary procedures) .

(5) 10 CFR 20.203 Caution signs, labels, signals

and controls.

(6) 10 CFR 50 Quality Assurance criteria for

Appendix B nuclear power plants and fuel

reprocessing plants.
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#
(7) 10 CFR 71 Quality Assurance criteria for

hAppendix E shipping packages for radioactive

material.

c. C!SI Standards

(li C JSI Procedure Document on procedure preparation.

CIJ- AD- 0 0 3

11.3 System Processes

.i. 10 CFR 20 Standards for protection against

radiation.

(1) 10 CFR 20.1 Purpose

(2) la CFR 20.201 Surveys (precautionary procedures) .

b. Regulatory Guiden

(1) H.G. 8.8 Information relevant to ensuring

that occupational radiation ex-

posures at nuclear power stations

will be as low as reasonably

achievable.

701 053 e
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FOREWORD

This program defines and describes the bisic policies and procedures used
by Chem-Nuclcir %s t ems , Inc. (CNS!) to establish quality assurance re-

quirements for all activities affecting safety related functions of systems
and components, including transport casks, of CNSI. The activities include

designing, purchasing, fabricating, handling, shipping, storing, inspecting,
testing, operating and using, maintaining, repairing and modifyieg. Cham-

Nuclear Systems, Inc. top management has approved and fully supports ad-
herence to the policies and procedures contained in this program.

It is intended that policies and procedures deserned in this program meet
or exceed the appropriate requirements of ASME Boiler and Ptessure Vessel
Code Section VIII, ANSI N45.2-1977, 10CFR50 Appendix B, 10CFR71 Appendix E

and MI L-Q-9 858A. This program, in f ul l o r in part, is subject to review and
conment by customer representatives.

U, visions or additions to the program will be made as necessary to con-
form to the current needs of the company, All revisions will be dated and
re ferenced on the revision page in front of the program.

Cop ies o f t he Quality Assurance Program will be issued to the customer
and government representatives, as req u i red . Assigned copies of this nro-

gram will be seriali7.ed and a record maintained showing the t ransmi t tal
of each revisien. Informat?,n copies of the pros; ram may be distributed
without serialization and they will not be updated with revisions

'I h i s program is reviewed in total hv CNSI's management at least once a

year to assure contornance to current practices and requirements.

The Quality Assurance (QA) Program for CNSI was established and imple-
mented by the President of CNSI. The D.A. Program has the full support of
CNSI's management and all CNSI's employees shall adhere to its provisions.

a t ')., ,.
*

1 :_,
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1.0 ORG A';IZ AT I ON

I'.e Qual ity Assurance organization within Cher.-Nuclear Syster.s, Inc., con-

sists of a Quality ssurance "anager with the overall responsibility for pro-

viding quality asse ance of design, fabricatioe and operation. He has a

staff of quality assurance personnel reporting to hin, who are assigned to
the foilowing areas

A. Vendor inspection

B. Eng i n ee r i n g;/ Fab r ica t i on

C. Field Operations

D. 13a rnwe l l operations

The individual assigned to vendor inspectinn is responsible for audit s and

surveillance to assure CNSI that all vend <r and/or subcontractor activities

are conducted in accordance with a written progran that add res ws the ap-

plicable criteria of CNSI's Quality Assurance Program-

Quality issurance , ar engineering / f ab ricat ion is responsible for aud i t ing

the CNSi's Engineering proup to ve r i f y that all equipment has been designcJ,

iabricated and tested in accordance with t h. - es.ahlished CNSI's procedures.

Quality assurance for field operations has the responsibilit, for audit per-

formance of all C::5 I ' - field operations Th e audit includen ve ri f i< a t ien

of field unit operation in accordance with prescribed procedure: ara in-

4trurtions

fhe individual assigned to iLirnwell operation: is re,ponsible for auditiny

the operation (use) anti naintenance o f cosks 1icensed pursuant to 10 CUR 71

and the performance of applicable qualit: control checks on the case lh

also has the responsibility for auditing the rolling stock maintenance and

health physic:, activities pertormed at Barnwell.

Al 1 qua 1 ity assurance personnel report directi to the Qt il it y Assurance

Manager. The Quality As;urance Manager reports to the Director of Heyulatiiry

AfIairs of Chem-Nuelear Svstenc, Inc (see Figure 1-1).

- - , ; l, 5
)
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This reporting route has been selected specifically to allow the Quality

Assurance Manager authority and independence required to implement and direct

CNSI's Duality Assurance program, effectively assure the contormance to

quality requirements, and to provide independence of undue influences and
responsibilitles for schedules and costs (see Figure 1-2).

The Quality Assurance Manager shall he free of non-Q.A. duties in order to

give full attention to the Quality Assurance Program. Quality Assurance

personnel shall he free to per form the following functions effectively and

without hindrance or reservation:

a. Identifv quality problems, stop unsatisfactory work, and to control

furt her processing, delivery or installation of nonconforming material,

b. Initiate, recommend and provide solutions through proper channels.

c. Verifv implementation of solutions.

Positinn descriptions of the Qualits Assurance Manaper an i al1 Oua1ity

wurance personnel shall include prerequisite experience and/or required

training, which assures that they are competent to perform the assigned

dut ie:

While other organizations may be delegated the tasks of establishment and

execution at a quality assurance program, it nust be recognized, that the

responsibility for equipment owned and operated by CNSI is retained by

CNSI. The quality Assurance Manarer, upon notification of need for further

direction or resolution of 0.A. problens, has the authority to communicate

or direct communicat ions with any c ont ractor doing business wit h CNSI .

Ordinarily, such communications will be through the branch of CNSI having

responsibility for the function provided by the contra ( tor involved.

O
?|\. iff.,
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2.0 QUAI.ITY ASSUPuiNCE PROGRA'1

The Ouality Assurance Program is comprised of those planned and systematic

actions necessary to assure adequate confidence that all Chem-Nuclear activi-

ties will be conducted in a satisfactorily in service. It is the intent of

this program to insure that all activities are conducted in a manner that has

the degree of reliability on which safety and performance of these activities

were evaluated. The Quality Assurance Program of C?:SI applies to the fol-

lo<>ing systems and iunctions:

Solidificalion

Demineralixation

Decontamination

Transportatica af radioactive materials.

Engineering ,crvices providzd to the nuclear i.nd u s t ry .

Radioactive waste l' u r i a t .

ifealth Physics services.

J.1 [la n_azeme n t

In order to assure efftetive imp!aentation, assess the scope and

,tatus, and determine the e f fect ivenes , of the 0.A. Program: the Presi-

dent of Chem-Nuclear has ippoint ed a member of Senior Manayement, with
b ro a .i authority, to execute these functions Programmaticallv, these

functions are executed through the :se of internai audits, field in-

vestigations, custo wr/ user service report 3 and internal reporting

procedure,

2.2 Oua1itv Assurance Personnel Dualifitations

The personnel assignid to perform quality assurr cc functions with

respec t to those activities condut ted by contractors ;re trained and

qualified to pe r t i n those functions in accordance with K S I / A' S-l .1 -

1978 and S?.-TC-1A. Records of training and qualification of all

certified personnel are maintained in c o m p a n '. record files.

' 1 Dua 1 i t v Assurance Polieies Goa1s and Oh'ectiveLa

lt is the policv of Ch.m-Nuclear that all activitles which are governed

by the Code of Fede r <11 Regulation, license, Certification of Compl 1nce,

, q q 7,
!
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gI.etter of Approval or other regulatory requirements, be conducted in

accordance with written, approved procedures which incornorate the

regulatory requirements in a manner which is easily understcod hv the

user / operator. Adherence to the procedure requirements is mandatory

for a l l Chem-Nuc lea r emp l oyees . All procedures which are reouired to

assure regulatory compliance or health and safety are required to be

submitted to t iie Safety Review Board for approval prior to implementa-

tion.

It is the stated goal and objective of the Chem-Nuclear Ouality As-

surance Program to provide those mechanisms and enviornments necessary

re l iabl e (laa l i t y Assurance Program for all activitiesto achieve a

which affect health and safety or are specified by a regulatorv re-

quirement. This goal and objective i' promulgated throughout the

company through the use of written procedures, ma nager:e n t memoranda

and management / staff meetinps.

1)i f f e rences of opinion between (!A/qC personne l and othe r C"S I depart-

ments shall be resolved in a meetiny of the Safety Review P,oa r d .

O
~/ 3 '. Ih b
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3. 0 DESIGN CONTROL

Design control at GSI consists o f a laddered review system (Figure 3-1 and

Table 3- 1 ) . Th i s independent design review and draf t ing check i:, geared
towards the following criteria:

a. drawing accuracy and preeision

b. design review in terms of the applicability of the design to standard

codes and regulations and the actual mechanics and feasibility of the

design itself.

The project engineer is responsible for:

a. the initial int e rpre ta t ion of the design specifications in relation to

regulator: codes and standards

b. interfacing activities of all associated parties, including the t' i n a l

approval of the quality assurance division,

e insure that all critical environmental, radiological and chemical de-

sign considerations are incorporated into the ac t ua l en;:inee ring des i gn
pilCkape

d- design and implenentation of any design testing

Ihe drawing control coordinator is responsible for control of the ennineer-
ing drawing system. l'o c t er e n t release and distribution from the engineering
department is supervised b', the d r;n-r i n g control coordinator in order to as-

sure all approval siruature, are on the drawing, the latest revision level

is being d is t ribut ed , and the file on document dist ribut ion is continually
updated-

(!uality Assurance reviews the ee;ineering de::i pn packages for inclusion of
the applicable qual it y st andards in the design documents

l'o r certain 4ystems and equiprent used in nuclear work (transport casks, etc.)
an independent verification o t' design is accomplished by an outside contactor
or by other ecmpany emplovees not ender the supervision of the oririnal de-
,igner or his supervisor. The verification includes a determination that
valid indurtry standards and specifications have been selected.

Design change: r.u s t follow eng i nee r i ng depa rt iren t al procedures. Design

changes are subject to the review step 8 listed in Figure 3-1.
DOCUME N T REV. SHEET
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Errors and deficiencies in design, including the design process that could

adversely a f fect sa fety shall be documented and corrective action taken to

preclude repetition.

Materials, parts and equipment wh ich are standard commercial (of f the shel f)

or which 1; ave been previously approved for a dif ferent application most be

reviewed for suitability to any new applic : tion.

O

@
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FIGURE 3-1

ENGINEERING DESIGN CONTROL LADDER
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TABLE 3-1

INDIVIDUAL REVIEW RESPONSIBILITIES
FOR ENGINEERING DESIGN CONTE 0L

Project Engineer Confirms overall design package meets applicable codes

and regulations.

Confirms accuracy of technical aspects of the design
package.

De<,ign Lead oversees desir;n dra f t ing.

Confirms that all parts and equipment conform to the

design specifications.

Confirms fit, function, producability of system.

Liason between drafting, quali*y assurance and the nro-

ject engineer.

Design Dra f t sperson Produces design drawings per project engineet's speci-

fication.

Responsible for fit and function of unit per design

engineer specifications.

Drafting Checker Performs a non-technical check of design.

Confirms accuracy and precision of drawing in all

aspects o f draf t ing techniques.

Qualit) Assurance Reviews specification of quality standards in design

documents. Assures design characteristics can be con-

trolled, inspected and/or tested.

Engine riny 31a n a ge r Confirns total desien package is ready for release

Confirms equipment meets customer requ i remen t s .

,
'
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4.0 PROCUREMENT DOCDf ENT CONTROL

The procurement of materials, components, services at, or ser" ices affecting
assemblies, for use of utility customer sites or other licensed activities

is accomplished with a written Purchase Order. Purchase Order forms are

controlled, and in the possession of a limited number o f individuals. Only

these individuais are authorized to release Purchase Orders, and are re-

sponsible for conforming with established procurement and record keeping

procedures The sequence of events leading to Purchase order issuance, and
the associated record keeping act ivities, are in compliance with procedure >

published in ANSL N45.2.13.

It is CNSI's policy that Purchase Orders, except for administrative supplies,

are written from requisitions that are reviewed by the c o g n i ;;a n t department /
site manager and, at his direttion, an individual cert i fied by the Oualits

Assurance Manager. Where the department / site manager deternines that the

procurement act ion is governed by an applicable standa rd, speci ficat ion, code,

regulation, 1icense or Cert ificate of Conpllance, the requin i t ion is sub-

mitted to the Quali t y A:;iurance Manager or his designee for review and an-

proval.

The Qua1ity Assurance reviewer examinos the requis it ion , amending it as

necessary, to ensure that corplete in f o rr'a t i on is nrovided to identits

a. The applicable 10CFR Part 50, Appendix B and 10CFR71, Appendix E require-
nents which must be complied with.

h. The design basis techni.al requirements including the applicable regula-

tory req ui remen t s , material and component identitication req u i reme n ts ,

drawings, specitications, codes and industrial standards, tests and in-

spection requirements, and special process instructions.

c The documentation to be prepared, maintained, and submitted to the

purchaser for review and approval.

d. The re: ords to be retained, controlled, and maintained by the supplier,

and those delivered to the purchaser prior to use or installation of

the materials or components

e The procuring agencies right of access to suppliers facilities and re-

cords for source inspection and audit.

,< o
'' ',

. .)
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f. That the qual it y requirements are correctly stated, inspectable and con-
trollable with adequate acceptance and rejection criteria stated,

g. The procurement document has been prepared and reviewed in accordance

with QA program requirements.

The in lividual authorized to control and release Purchase Orders, upon re-

ceipt of a requisition with all necessary reviews and approvals, writes the

Purchase Order incorporating all information contained in the requisition.

One copy of all Purchase Orders is maintained in a control file.

Procurement documents for spare or replacement parts shall be subject to

the same controls that are appl ied to the original equipment. Changes and

revisions to procurement documents are subject to the same review process

as original documents.

Original and revised procurement documents shall be clearly annotated to

indicate the completion of the aforementioned review and approval sequence.

Record copies shalI be maintained in accordance with document control pro-

Ocedures in ef fect at time of p repa ra t i on .

~/ O , 17[i. Q,u.

DOCUME N T REV. SHEET

QA-AD-001 - 4-?
% )

CNSO 1002/8 78



3r

5.0 INSTRUCTIONS, PROCEDURES AND DRAWINGS

Activities affecting product quality in design manufacturing, operation,
and maintenance are prescribed by documented instructions, procedures
or drawings of a type appropriate to the circurstances. They include

quantitative and/or qualitative acceptance criteria for deternination that
the prescribed activities have been satisfactorily performed. The activitie

are accomplished in accordance with the instructions, procedures o r d raw-
ings.

The purpose of the instructions, procedures and drawings as d. ;irihed her.-
in, is to provide anc cormunicate standards for the quality determinalion
within the compam , to the vendors and to the customers and are directed
at maintenance o. overalI quality program. These instructions are avai1-

able for review by 4tomer representatives

Procedures and instructions are prepared by the cognizant department. All

innt ruct ions and procedures ,re maintained current with a docunented cethod

or revision. Instructions, procedures and drawings are readily available

to personnel at locations req u i r i ng their use

The drawings, inst ruc t ions and procedures detail, where applicat'le, an'

equipment, environmental conditions and the c::ac * method to be u:a >! to

determine the condition of the i t en unde r e .amina t ion. P re req u i s i t e

calibration of all special test equipment is clearls stated in detail. All

acceptance criteria is clearly defined. If visual aids or -;tandar6 a r.

available and anplicable, they are re f erenced in drawings, inst ruct ions

and precedures.

The CNSI's Quality Assurance organization reviews and concurs wit h in-

spection plans; test, calibration and special process nrocedures, drawinn

and ;pecitications and their changes, and veritie that methods tor ni

plving with regulations, such as Code of Federal P.e r o l a t i om (lOCFRin,

10 Cl'R 71 ) are 4pecified in instructions, procedures and dr awim , req u i r i n;

such verificalions

,

n/: <
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CNSI's Q.A. organization shall review instructions, procedures and drawings
to ensure that adequ.ite quantitative and qualitative acceptance criteria are
present.

the CNSI's Procedure for Document Preparation shall be followed exact ly in
the course of preparation, review, appt ..va l and cont rol of instructions and
procedure: Drawings shall be prepared, reviewed, anproved and controlled
in accordance with engineering department procedures.

O

O
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6.0 DOCISfENT CONTROL

The document control system at CSSI provides controls for drawing,, specifi-

cations, procedures, instructions and their respective chanc.es to assure ade-

q uac:r , completeness and meeting the intent of such documentation.

6.1 Document Types Controlled

The control includes all documents and their changes a f fect ing the

quality program. These documents include, but are not limited to,

design drawings and specifications, manufacturing drawings, precure-

ment documents, qua l ity assurance manuals, manufacturing, inspectien,

operating and testing instructions, test procedures and d e s i >;n change

requests The control system provides adequate and t i me l :. distributicu

of all documents to recipients listed on a document distribution list

and prompt removal of all obsolete documentatinn from defined docu-

ment control centers.

6.2 Document Revi w

All design drawings, design procedures and specifications are issued

by Engineeric Thev a re reviewed and approved bs Qu.il i t y Assurance

for adequacy and compliance with anplicable quality standards and/or

contractual req ui recen t s. The revlew assures the ava i 1 ab i l i t'. of ali

information required to produce an art icle in complete cont orni t :
with design requirements The review process is the same for

document c h a n ;;e s .

AlI procedures and instructions are reviewed bs CNSI's qua ! i t v
Assurance Non-safety related documents are approved bs the co cn i; ;uit
department or sitt manager. Ail safet: related documents are review.'
and approved b;. CNSI's Safety Review Board.

6.3 Do.c_u.m_e_n t_C. o_n_t_r.o_l_

Execution of an effcetive document control s , s t e: requices the
lollowing

a. Each document shall have an identitying number and a c.>: n l e t e

descriptive t it le.

~'1 fi / 7/
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b. Each document shall have means for identi.fying the revision

status and the effective date of each revision.

The number of copies made and issued of a docunent is controlled

by a document distribution list maintained in the document file.

This list facilitates retrieval of obsolete or modified copies of the

document. The removal of obsolete documents, procedures, details,

forms, etc., is accomplished immediat ely when such material is made

obsolete by a new or revised document. The removal is effected

prompt ly a f ter release of the new or revised document. Obsolete
documents are destroyed except for a history copy maintained in the

document file.

Procedures and their changes are distributed on a formal basis and

are of standard format, In cases o f eme rgency , however, approved
handwritten procedures or marked-up changes can be considered satis-
factory as lony as they are converted to the standard form and be-

come official within 10 days.

Drawings and/or documents sent to a customer or subcontractor tre

accompanied by a docuc.ent transmittal letter showing the draw'ng
and/or document nunber, revision and date of transmittal. A cop-

of the transmittal letter is kept in the project file

Purchase orders used on manufacturing type projects are changed

to indicate the effect of engineering changes. On completed projects,

a list of as-built drawings and documents are maintained in project
control file to define the documents to which the item was built.

6.4 Document Chanyle Control

All changes to documents, specifications and procedures are made
uti1izing tha Change Order form. The fo rm is a one-pa r t reproducible
form used to sperifical1 3 delineate a proposed change. The form

is also used for submission of proposed changes to custoners when

9
7. kJ91 0J /78i
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their approval is required prior to change incorporation.

All proposed changes are reviewed by Quality Assurance prior to

their approval to determine the effect of the change on the qual it v

of the article and the resultant changes in inspection, procedures

or operations Revisions, changes and modifications of affected

documentation in made only after approval of the applicable change

order. All approved change documents are attached to the document

revised or changed and are incorporated in the document upon com-

pletion of the project or sooner. All the a fo rement ioned ins t ro-

ments for effecting a change require a definition concerning cher

the change becomes effeetIve All drawing changes are reviewed bv

Engineering at the time of project completion for updating oricinal

drawings to an "as built" configuration.

6.5 Document Control for Subcontractors

Subcontractors and vendors a rc required to maintain an effective

drawing change control systen when these drawings are provided at
part of the contractual requirements.

Procorement of articles to CNSi's design requires a document control
system that includes assurance of notification of changes to the

subcont rac to r or vendor, verification of change incorporation and
appropriate ident i fication of those items on wh ic h the chany is in-

corporated.

Procurement of at ticles o f subcont rac to r 's design requires a docu-
ment control system that assures notirication of CNSI by the sub-

cent rac tor o f the proposed change, approval of the change b; mi

and appropriate identification of the items on which the channe is

incorporated.

6.6 Document Availabilits

Documents will be available at the locations where act ivi t ie., in-

volving them ?re to be performed pr or to com ue n c er:e n t of work6
~j G '| R/G
- 1s ti i /
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7.0 CONTROL W PLIRCHASED MATEnlAL, Enli!PMENT AND SERVICES

The procurement control methods CNSI uses establish measures to assure that
procured items and/or services are clearly and adequately specified in
procurement documents and are supplied by vendors and subcontractors who
are capab le of producing items and furnishing services, which conform to
procurement document requirements. These procurement control methods, which

consist of procedures or instructions, include provisions for vendor evalua-
tion, review of procurement requirements and surveillance of vendor's facili-
ty.

7.1 Vendor Evaluation

Evaluation of procurement sources is per formed by CNSI's engineering

procurement and quality assurance personnel. Recommendation of

procurement sources is based on these evalu it ions. Results of sun-

plier evaluations performed prior to contract award are documented
and filed. The evaluations cover review of capabilities and

facilities for technical, manufactur ing and quality performance, and

include any or all of the following as appropriate *

O
a. historical performance data, particularly in oroduct quality

and de livery

:s . review and comment on supplier's quality assutance program

c, source a'.d i t s to veri fy supplier'' implementation of his qualltv

qual;t) assurance p ro gr am , as required

d. e,o u r c e qualification programs

The evaluation considerations in<lude the elements of the NP.C's
Quality Assurance Criteria to the extent these criteria are ap-

plicable to the equipment be ing p rocured. Actions to correct de-

ficiencies in the suppaier's organization or qualit: progran are

resolved with the supplier's management prior to fabrication of

ordered items

7.2 Procurement Requirements

Requirements to be met by the supplier are detailed in the procure-

ment documents whic'a include procurement specification. This
G, G Q f]
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document details the aspects of supplier quality assurance, for

example, inspection reports, provisions for inspection, equipment

calibration prior to use, and provisions for inspection after com-

ponent repair. Thc procurement specification also requires the

successful bidder to submit the following for CNSI's resiew:

a. special process procedures for performing welding, heat treat-

ment, nondestructive examination

b. recommended inspection point program

required by applicable codes,c. apprepriate documentation as

standards and procurement documents

d. notices of non-conformances and deviations

e. test procedures in accordance with applitable codes and

standards.

7.3 Vendor Susveillance

CNSI's Quality Assurance has the following typical responsibilities

for supplier surveillance-

a. witnea:, tent inspections and nondestructive e x:&a t ions and

audit of the various special process operations

b. surveillance and audit of heat treatment, welding, cleaning,

preserving, packing and packaging activities

e audit supplier con formance with established procedures, such

as:

1. use of CNSI accepted drawings and procedures

2. use of accepted product and process quality planning

3. document change control

4. naterial identification and traceability control

5. control and calibration of measuring equipment

6. control of major repair welding

d. review of completed product quality checklists and release

tags prior to release o f equipment for shipment.

~/ O O$ii
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Documentation of noncon formances shall be provided by suppliers as

hprescribed in Section 15 of this program.

CNSI's rpra l i t y assurance personnel pe rform a review of supplier docu-
mentation during in-process, testing, and final inspection stages.

The entire documentation package is reviewed prior to shipment of

manufactured items. This documentation includes material test re-

ports, inspection and test report s, NDE reports and applicable code

data report s

The f requency and ext ent of the surveillance are consistent eith
the importance to v a f e t :, , complexity, and quantity of the item or

service beinn furnished. The measures to evaluate the effectiveness

of the control of vendor quality are described above. 'l h e sur-

ve i l l ance: are in accordance wi t h :in inspection point progran pre-

pared by C.N S I . The inspection point proyram includes manufacturiny

and te''iny ac t ivi t ie:, to he witnessed, quality assurance act ivi t les

to be contirmed by surveillance, and the icview of the required decu-

r.:e n t a l i o n .

Meceipt inspe<tions sha11 he performed on a1I purchased itens (in-

cluding spare or replacement part s) to assure

a. That material, component or equipment is pronerly identifjed and

corresponds to the i den t- i f i ca t ion on receivian documentation.

b. That material, umpcnents, e q u i pt.e n t and eptance records are<

inspeited and judged acceptable in accordance eit h predetermined

inspection inst ruct ions prior to i ns t a l 1;,t ion and use.

Inspection re co rd s or cert i f i cat e.. o f con t ornance at test ing to thec

acceptance o f ma t e r i.a l , corrnoren t s and equipnent are a'ailable

and are filed in the project file prior to use.

d. I t era accepted and released art Antified as to their insnection

stato.s prior to forwardiny then to a controlled storary area or

releasing them for inst.illation or further wor:

-3,..
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8.0 r DENTirlCATION AND CONTROL OF COMPONENTS AND MATERI ALS

9 The identification and control as described herein shall apply to component: ,

production materials, bulk reiw materials, parts and assemblies at all stares

of f abr ic.it ion and installation from receipt of components and nat e r i.il to

conplet ion o f t he system or component suppiled. These req ui remen t s shall

be imposed on CSSI's subcontractors and suppliers.

8.1 Components and Materials

The inspection status of all components and material shall be eviJent

.i t al! tirms. This shalI be accomplished by markinn, tanning or

4 t.impi ur com;'onen t s or material and the s t arr. i n g of work orde. or,

material req uest s accompanying mnem at the appropriate stage' of

Iabrication or installation.

Ident i f it at ion of components and material with an identification nur-

her shall be accomplished wit h a method that will provide l eg i h li

identi!ication as pernanent as the no rm l 'ife exnectancv ot t he iti;

arked. uithout adverse effect on its 1ite and etiiit;

Components or materi.il not ;uitable for i n d i v i d o.il markine, clu l l be

individually t appt u or shall be placed in an identi. icd cimtainer

The ;tareroon Gall accept on 1 y components o r ru t e r i a 1 wh i cl. hne

bee i n ', p e c t e d and accepted. Tht Inspection shall naintain ,urveil-

lance over the storar a reas to assure that m.i t e r i a l s suh ic- t to

~i t c h i n >, aterial certification control or .ipe limit req u i re en t .

.- properly segregated, oated and controlled. This ,u rve i l l .un e

. hall also i n c l i.de checking for conformance m nroper *and,rds of

mckaging and storage of all stored components, naterial, pa r t -

and 'ssemblles

S.2 !!a l k Haw Ma t c r ia 1

Following tiie aiceptance of bull aw materials, a ta; s! imine the

purchas. order, the : 1terial ,oentification, mill heat nunber i,r

heat codt fi n d the d. i t e of receipt ,halI be fastened to the uterial

OO}- G
,
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If duriny, fabrication all I den t i f f ea t 10.. has been removed from the

p.t r t of the material being us:ed , the rennant shall be marked before

re t tirn iny to stock

'f a t e r i a l u r k i n g shalI be 'anh that it :;h a l I not he affected by con-

tact incident to normal handling, exposure to the eli t en t s , shipment

or ,t orare. All tra r k i n g s shall offer ready readabili t y and prorint

identification of the material, piivsical marking of materials shall

he accomplished in a nanner which will not adversely af f ect the

uclii n i ng , tornion or fabrication of the naterial. Impression print-

i nn ;h.il 1 not be used-

Iden t ii i c.it ien requirenents shalI be deternined durint peneratio'

of spec i t i ca t i on:, :ind denign drawings Identification of materials

.ind n.ir t s for safety related systems or components shall be traceable

to the appropr: ate documentation, such as drawinys, ;necifications,

purcha:4e ordert manut act uring and inspection documents, devintion,

repo r t : .md phy ,ical and chenical mill test reports

prior to release for labrication, assenbling, shipping and installa-

tion the corr <ct identitication of caterial, parts and connonents

must be erified and documented.v

' n ', O Q [;
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9.0 nNI Noi. Or e,PECI AI. PROCESSES
I

All ,pecial 1.ihrication, installation and inspection p ro c e s s e:, which could

have an effect upon the quality o' the component, system or f abric at ion

operation shall be controlled by proces, procedures.

9.I Personnel Certification

Pi i s,o n n e l re.,pon s i b le for performance, inspect ion and cont rol o'

,pecial processe, and operations which require speciaI ski 11s and

could h.ive an etfeet upon quality shall be certified. Ce r t i f i c.i t iiin

of pernonnel for these processes or operations (such as seldin', hi .it

t i c.it i ng .ind nondes t r ue t i ve testiny) <;h a l 1 inelude a formal t ra in in;

p r o,:r.in f ollwed by a formal testfac procedur, to a<,nre the proticien

i>t .ach individual. l'e r sonn e l cert il icat ion req u i remen t : sh.i l l con f o rr.

t<- the applicable code, and standards, such at AS:!E 5ect ion ly :or
,

weldin; and heat treating and S?;T-TU-1A for nondest rie t ive tt : tine

Th e pericd o: etfectivity for all certifications sh.il l be speciried

and e.ich i n d i v i d u.ii shall he re-ce rt i f ied a t the end of such period

through re-testing Persons failing the re-tect shall he remocc i t rx

ope rat ions and shalI be provided wi t h .idd i t ional trainini as re pii rtr <

tor re-ce r t i t ica t ion. Inspection re: ail t s and qualit: cenli t s ,h il l

he used as indicators of the need for nid i t ional trainine and rece r t i t 1-

iation of fabrication, installation and inspection p. r <n ,a ne l wi t hout

re,ard f or e ,t ablished re-cert i t icat ion periods Personnel shall aise

he re-ce r t i f ied in accorda:.ce wi t h the applicable : t and.i rd . A record

of the nanes 01 ce rt i t ied pers >nnel their skills and cert i f icat ion

pe r io A 'oall be maintained hs qualits Assurance

u..' %bcont rac t or Control

Sperial proresses per!ormed hv C:SI's subcon t rac t or> and -ainp l i e r:

,halI he sperified in procurement doeurents and sha11 be conitored

by qu.il i t s As surance for conformance with C':SI renuirennts A c,rii-

ficate of compijance shalI he required Iron il l subcontrai;or: and

;uppliers performing special processes.

O
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9.3 Procedott.,

Special process procedures shall be reviewed and approved by Ouality

Assurance which conducts an audit function to assure that the approved

procedures are adequately followed. Process procedures shall include

t he method requi red for periodic verificat ion of adequacy o f the pro-

cessing materials, solutions, equipment and their associated contro!

parameters and the recording of the inspection results and process

veri ficat ions pe r f o r :ned .

O
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10.0 I :, S P i L.T I ( P_ .
- -

iio- e ;t ab lished i n e.pe c t i o n p rog ram :t CNSI verifies the con fi e rru n ce of ruia'its

rela t ed act ivit ic , with the >pplicable requirement! 'I h e ve r i f i c.it ion i - per-

! o r: ni in accordance with tiritten inspection procedores or instruc: ions Per-

. 'onc i periornin; the inspection are independent from the individuals per-

f.rniny the . i c t i v i t ', being inspected. The inspectors ar qualitled in ac-

i t.r d ance with applicahic code: and standards and their qualitic.itions and

i e r t i t i < at ions are kept o u cent.

! q ui;c t nt i>ditication', repair: and replacements are inspected in .n <>rdance

.ith tht o r i n i n.ii it
' 4ien mi inspection requiicrents un l< an approved al->

1.rnati'. : i:. t - P r o v i:; iiin s 'or rundatorv inspection hold point ident i! i-.

< a t iian ieqiliriny w i t ne* s i n; h '. an inspaetor are incorporated in I he approprI-

ate do n~ en t : ;n h m, procure: ent specilications, test p roci dure: "Le,
,

lhe i n:.pec t un primram al: o p ro v i de: for identification and doconentation

!ici.ncle disa ccred duriny inspection and the req u i r ei. correctiveut i i

r is n.

111. 1 i n; pn tion Procedure

lo ,p. tion pr m dut( . nJ instro<tions are written doc umen t :> shis h-

p r iiv i c h t !,e f ol liocin; i n t o rru t ion :

a. I d. o t . ica!lon of haracteristic, and/iir arr ivit ie > to he insne it d.t

o f uen t i t ic.:t ion i.t the individual or group re . pons i b li. for n r-

'.irnin: the insteition.

f. Act. ;)I < m ci 2nd ielection t' r i t < r i a.

ii. .\ d i - cription si, the i nspi'c t ion ":e t h i > d .

l. i?c ci r if i ni ividince 411 cinp}eting ;nid ''e r i f v i ng a ' :nii!.!ctutirt
.

,

inspicti i > Il , (>r !est i1pe ra t ion .

F hecordini inspe, for or da t a recorder and the r' salts of the in-

spec t ii>n ope ra t ion .

I n., pe c t i on procedures and/or inst ruct ione are used in conjunction with

the pecifled 4pec i t icat iitar or d rms i n gs when inspection operations ate
perforncJ. i ns pe c t li.n procedures . ire ru i n t a i ned enrrent hs es t ab l i sited
ibic un n t ci'nt r(i l r i s tsu res .

7 :: ; [>10,7
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10.2 Supplier Insfection

C.'': S I identifles inspection req u i re- its in procurement documents is-

sued to s ub con t ra c t o rs and suppliers. The subcontractors and sup-

pliers are responsible for inspection of their products and CNSI's

Ouality A.ssurance ve r i fy their controls to assure adequacy of in-

spectlen. Supplfer's inspection plans are required to recoglize

those C:;S I not i ficat ion or hold points speelfied by procurement doco-
Def1 t s for Wi t nes s [11g hy CNSI.

10.1 Indirect Cont rol

In the event t h.it direct inspect ion is not possible, indirect cont r ol

of the inspection process shall be provided th rough mon i t oring pro-

c es s i n g r:e t h oJ , , equipment and personnel where applicable
,

9
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11.0 TEST CONTROL

A test control program established at CNSI assures that alI required test-
ing is identified and performed in accordance with written test procedures,
which incorporate the requirements and acceptance limits specified by the
applicable design documents.

I1.1 Test Procedures

Test procedures are prepared by Engineering and reviewed by Ouality
Assurance in accordance with standards, procedures or instructions

that require inclusion of the following quality assurance require-

c.ents, as applicable:

A. Pequirements and acceptance limits as contained in the applicable
design documents.

B. Detailed instructions for performing the test.

C. Test prerequisites, including, but not limited to the follow. g

a. calibrated instrumentation

b. adequate and appropriate equipment

c. trained, qualified, and as appropriate, licensed and/or

certified personnel

d. preparation, condition and completeness of the item to be

tested

e. suitable and, if required, controlled environmental conditions

D. !!a n d a t o r y inspection hold points for witness by responsible in-

dividual.

E Acceptance and rejection criteria.

F. !!ethod for documentation or recording of test data and results.

Test procedures shall be subject to document control as outlined in

Section 6 of this program. They shall be maintained current by

revisions issued upon changes in specifications, documentation,

drawings or contracts.

11.2 Test Records _

Records of tests performed shall be prepared, showing the applicable

drawing or procedure revision, identification of test performed and

date; with test data and other essential test information recorded.
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The test record shall be <;1rned by individual performing the test and

any test witnesses, i f so required. Test records shall be maintained

by Quality Assurance.

I 1. 3 Test Con _t ro l for Procured Items
rest control requirements are imposed on sunpliers by procurement

documents They identify the ter :s to be pecformed and provide for

suppliers' test procedure submit tal for approval. Tests are con-

ducted by gr"ups within the supplier organization considered accept-

able during supplier select ion, and test control systems are audited

during Ouality Assurance surveillance. Also, records of tests are

reviewed for acceptability during surveillance, and this review in-

cludes consideration of the qualifications of the supplie r group mak-

ing acceptance disposit ion of t est results.

11.4 Modifications, Renairs and Replacements

Madifications, repairs and replacements shall be tested in accordance

with the original design and test req ui remen ts or acceptable al ter-

natives approved in the same manner as the original.

j -, . , , - -
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12.0 CONTR01. OF MEASl:R ING AND TEST EOUIP:!ENT

!e.ciuring and test equipment with the necessary range and accuracy shalI be

provided to qualified personnel for the inspection, test and acceptance of

material, parts, components and systens. Equipment accuracy shall be assured

by calibration traceable to nat ional st andards or the alternative basis for

calibration shall be documented. Equipment calibration shall be based on

the requirements o f 711 L-C-4 5662.

12.1 CNS1'< Ecuijment Ca1ibration and Control
Al1 inspection and tent equipment shalI be subjected to t= i n t e n a n c e

and calibration at periodic intervals by qualified personnel or sub-

contractors. Frequency of calibration shall be based on the equinnent

type, historical experience and operat ional requirements.

Each iten of teasuring and test equipment shall be serialized for re-

cord and identification purposes. A sticker shalI he attached to the

equinnent to indicate date of calibratlen, due date of next cali-

bratior, and the stamp or signature of the person conducting the cali-

b ra t. i on . A st at us file shall be maintained for all calibratable
equipment.

21. a s u r i n g and test equipnent shall be issue 6 to and retained between

calibrations by those requiring its use I:ach user has tl e responsi-

bility to asc.rtain, prior to use, that the teasurin; and test equip-e

ment calibration date has not expired and that damage or rework has
not taken place since the last calibration. Compliance with the above

requirt nents is monitored hv Unalit? Assurance

12 Na s u__r i ny _._m_d Te s t_ _Equ iy ng t _a t_S tic o n t rac t o r s.

Na s u r i n e and test equipment used by subcontracto s, '/e n d o r s and sup-

pliers engaged in f abricat ing and furnishing materials, parts and
components to CNSl ; hall be under the surveillance of CNSI's Quality
Assurance Surveillance activit', include checks to assure that in-

spection operations are or have been performed with appmpriate trea -

suring and test equipment, current ly adj usted and calibrated against
national standards hhere no nu ianal standards for equipnent cali-

n, t. '|
r,

i ,,
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bration exist, the docu"+ntation for the basis of calibration is

audited. The surveillance sh.ill cover production tooling, jigs,

fixtures and other fabrication equipment which controls dimensions,

contours, etc., and which is used for acceptance.

12 1 I'spection Validity

' rih e n measuring and t est equipment is found to be out of calibration,

r:easures shall be taken to ensure the validity ot previous measure-

ment:, and tests conducted during the period when the equinment is

likely t o have been operating in such a condit ion.

O
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11.0 liZ h!.12 G , STolU.G E ANI) Sl!lPPING

11.1 P ro c u.r e d .I.t.e_n_s.-

Peasure- used to control pa c k a g i n y, , shippine, storare zuid handl iny

of co:aponent s and material to prevent damage or deterioration shall

be doen4ented to reflect cont ract ual or C:;SI specified requirements.

Procure iat documents shal1 identify the required control measures

to suppliers.

Tiie supplier must h,ive adeo n.it e written work and inspection in-

;tructions Ior s t o ra ge , p rese rvat ion .nid p.ickag in g of slilor. n t to

protect the products from d.unape, loss, deterioration or substitution.

.b required by ihe emii nmen t specitiration and/or procurement docu-

c.en t : these o rm edure' .n be subject to anproval by CNS!.,

1 3. .' T r a n yp o r t, .C..n;k s

'I ra n s p o r t cask han<!1 ing and ope rat ion shall ionform to t he wri t t en

hand l ing and one rat ion procedure for each licensed cask.

Irior to the s h i pr:en t of a transport cask ;ill conditions of the 'i P C ' s

Ce rt i t icat e or Campllance (sperifirations, tests, inspections) shalI

be sat is t ied. All required shipping papers shall be prenared and

;hai1 accompant the 3;h i pmen t ,

qualits k; cu ran c e t hrouyh t he 0.A. nersonnel located at Barnwell, S. C.

i: responsible for anditiny al1 eritica! cask handling, storage ,d

shipping operations conducted b', Barnwell Si t e operations personnel,

1:s t ab l i shed atet: rest ric t ions conce rn i ng handling, storage and

ahipping shall be included in the handling and operation procedures
I ii r t ranspiirt c.ls k s .

n, O ~)77 r; a
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14.0 JESPECTION, TEST AND OPERATING STATUS

14.I _ Equipment Statui
Th2 inspection, test and operating status of systems and components

used for processing or transportation of radioactive materials shall

be known at all times during manufacturing and use.

Transportation and operatinn procedures shal1 include reporting re-

quirenents which establish the equipment status it key events (after

unloading, prior to shipment, etc.).

Equipment status will be maintained by Barnwell Site operating per-

sonnel who are responsible for crit ical inspection, test and one.ating

activities. Barnwell site quality assurance personnel shall verify

equipmeat status ar.d compliance with procedures Bypassing of re-

quired tests or other critical operations shall be procedurally con-

trolled under the cognizance of Barnwell's quality ansurance personnel

with the concurrence of the 0.A. Manager.

14.2 Establishment of Examinations and Tests

In-process and final examinations and tests shall be established to

assure confornance with documented instructions, p roce du res , draw-

i n);s , rules and regulations.

14.3 1|old Points

The procurement documents, drawings, quality plans, transportation

and operating procedures shall establish any required mandatory hold

points in the receiving, fabrication testing and operational sequence

which shall be retlected in fabrication or operational schedule. liold

points shall be desigt.ated points in the fabrication or operation

achedule beyond which the operations shall not proceed without consent

of quality assurance because of witnessing, examination or testing

requirements.

O
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14.4 Check Lists of Examinations, Tests and Inspections

Prepared check lists shall include the document number and revision

to which the examination, inspection er test shall be perfoimed. The

check list shall leave space provided for recording resuits of examina-

tion, test or inspection and for witness signatures, initials or staan

and date for activities witnessed.

14.5 Examination or Process Status

Measures shall he established to indicate during receiving, fabrication

and equipment operation the status of examinations and test performed

upon items, svstens and components by use of markings that are attached

to, remain with, or are traceable to the material, iten, systems and

conpanents such as stamps, tags, labels, routing cards or other suitable

means. These measures shall provide identification of those items

which con fo rm to examination and test requirements and those that do
not con fo rm.

14.6 I n spe c_t ic n Stamps

CNSI inspection stamps shall be applied to material, item, system,
Icomponent or the controlling documentation to indicate the inspection

status and to provide traceability to the individual performing the
inspection.

The appropriate inspection stamp shall be normally apolied directly to
the item which has been accepted by inspection, material which has

been accepted for limited use, and to material which has been rejected
and dispositioned as scrap. When ;ize, material oc finish, etc., pre-

clude stamping the material, a tag shall be attached to the iten and
appropriatelv stamped to indicate the status.

14.7 Control of I nspe c t;i o n_ S tjunp s

Inspection stamps shall be serialized for traceability to the in-
dividual inspector. Quality Assurance shall control and issue in-

spection stamps, as required, to authorized personnel. Records of in-

dividual issue shall be maintained and audits shall be periodically

_,c, . ,3r
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performed to assure ler,f bility .,nd proper owne rship. Stamps removed

from service because of loss, employee termination, etc., shall be
!
i ret ired for a minimum of three months.

O
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15.0 NONCON!v?JfING ftATF.RI ALS, PARTS OR CO?IPONENTS

Procedures for control of nonconforming materials, parts or components assure

that such materials are adequately identified and serregated from acceptable

materials, if feasible, to preclude their inadvertent use. Corrective action

shall be initiated when a nonconformance is determined to be due to an as-

signable cause. CNSI's services and operations shal? also be subject ot

nonconformance procedures when anplicable

15.1 Identificatton and Serrenation
Materials, parts and components which are deternined to be dim repant

shall be identified with a tap and a numbered Nonconfornance Report and

physically separated from acceptable items. The nethod of identi-

fication shall clearly describe the nature and probable cause ot t h-

defect and indicate ehether the defective item is to be repaired, re-

worked, scrapped or is to be subject to nat e r ial review for determina-

tion of final disposition. Copies of the Nonconformance Report shall

be forwarded to the anpropriate denartments for disposition. A holJ-

a ing area with controlled acces, shall be provided when required for
MIP material and/or component negregat ion. The ';on con f o rran ce Report shall

indicate the nature and extent of the discrepancy and the disoosition.
Minor discrepancies that can be reworked shall be identified by an In-
spection Tag until rework has been satisfactorily accorplished.

15.2 Suncont ractor Cont rol

Subcon t rac t ors shal1 pronpt13 notif: CNSI of al1 deviationo from the

procurement requirements, such as, deviations from the required code.
or approved drawing 3 A nonconformance notice shall be initiateJ bx
the subcontractor in accordance with subcontractor's qualit v nanua1.
Further fabrication ope rat ion, on the naterial or component after
detection of the deviation shall not he ne r f o rred until it has been
resolved by the subcont ract or and CN5 I . 'I b e ;ubcont rac t or shall r.a i n -

tain records of each rework requirement, inc1udiny the ;ubcon cac t o r ' <

labor and matc rial costs for each rework.

73i 007
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15.3 Verification of new'rk or Ilepair Acceptability

Rework or repair of materials, parts, coraponents or systems shall

be verified by reinspection and/or retesting the item as origina'ly

inspected and/or tested or by a method which is approved by established
review precedures as at least equal to original inspections and/or

tests. Inspection, testing, rework and repair procedures shall be

documented and filed in the appropriate project files of CNSI.

15.4 Nonconformance Disposition

Final disposition of nonconformance shall be documented by CNSI's

Q.A. personnel and shall be filed in the project file associated

with the procurement of sucn material.

9
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16.0 CORRECTIVE ACTIOQ0
The corrective action program has means for determining the need for cor-

rective action, documenting the need and the action taken, fo llow-up on the

action for effectiveness, and reporting the need and action taken to the ap-

propriate management personnel. Quality Assurance shall continuously monitor

materials, processes and workmanship to assure a timely detection and cor-

rection of detrimental trends which could result in nonconforming products

16.1 Correction of Nonconformities

Corrective action shalI he initlated when it is determined tint an

exist ion noncon fo rmi t y in a r:a t e r i a l , a process or a product is due
to an assignable cause and is repetitive in nature The req ue s t for

corrective action shall be init iat ed at the .a r l ies t possible point;

for example, when the request for corrective action is a result ol

repetitive rejections, the request shall be initiated at the time

material dispositien is made.

The corrective action procedure is divided into five basic steps

(a) Investigate discrepancv

(b) Determine cause

(c) Define corrective action

(d) Implerent corrective action

(e) F aluite corrective action

Specific individuals trom appropriate de pa r t r.e n t s shall be assigned
the responsibility o f accomplishinn each of the phases. Corrective

action i .s not limiied to procurer ent or manu f ac t uring operations, but
includes the areas o f desi gn , cons t ruc t i on and ope ra t ion. The result <
of each phase shall be documented and become part of corrective
action records. Quality Assurance shali review corrective action

re co rd s to determine adequacy as soon as ffeetiveness can be teasured
Effectiveness shalI be continuousls monit red as a function o r qua 1 i t '
surveillance, The corrective action shal not he completed until re-

sults of the corrective action have been evalcated and approved hv
Dua1ity Assurance

^/ q ] q ,; 9
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'vibe n ma t e r ia l s u pp l i e d by a vendor or subcontractor has been rejected,

9Quality Assurance shall promptly notify the supplier in writing of the

reason for rejection an, request corrective action. The supplier shall

be required to provide the following, information:

(a) Description of all factoi. contributing to the deficiency.

(b) Description o f correc t Ive atttons taken to orevent recurrence

of the discrepancy in future production.

(c) Identification of ef f ectivity point in production.

O
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17.0 QUALITY ASSl'RANCE RECORDS

17.1 Maintenance and Access to Record _s
The records system naintained by Chem-Nuclear Systems, Inc include,

the retent ion o f those fabrication, inspection and surveillance re-
cords essential to demonstration of product quality, It provides

for the identification of materials and correlation of manufacturing,
installation, test and inspection records and certificates. Operat-

ing records maintained will include inspection, test and audit results
Maintenance of the record file system is the responsibility of qualit:
Assurance. All records pertaining to a specific project shall be made
available for review by the appropriate Inspection agencies, the c un t o-
mer and/or his representative. A list of req u i rmi reco rds and theit

storage locations wilI be maintained by Oaalit3 Assurance All re-

cords will be m.tintained according to established proce du re s , and will
be identifiable and retrievable.

17.2 Contents of Record Files

It is the policy of Quality Assurance to provide and maintain adeqeate
records of all component and raterial inspections and tests, supplier
and subcontractor quality assurance ir:plementation audits and reviews,
ar,d Chen-Nuclear Systems, Inc internal quality assurance implementation
audits and reviews. Records shall be kept for control and as evidence
of inspections, tests, audits, monitorin; of work performance, material
analysis and certifications, i.e., record tiles shall contain all docu-
rents pertainine to product quality .e;surance functions. The f i 1" ,

shall also contain procedure < and specifications ritten tor a
specific projert. AlI reporrs shal1 reterence the procedure and re-
vision used, the results, the date, the ident i ficat ion of the inspector
or person perforning the test, the equipment used and the item
examined. Files of pe rsonne l qualifications sball il so be naintained.

17.3 Permanent Records

Permanent records in the record file shall contain: desinn specifi-

cations, stress reports or stress calculations, "as brilt" and inter-
f ace cont rol drawings , copies of all certified material test repo rt s ,
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tabulation of materials for "as built" configuration, nondestructive

examination report s , inctudIng examination results and disposition

reports.

17. + ';on pe rmanen t Records

All non-permanent records required to verify compliance with the

applicable codes and the supplier's o r subcont ractor's Qualit y As-
surance Program shall be maintained until project completion, unless

at he rwi se s t ipulated.

O
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e 18.0 AUDITS

Audits to be performed will be dependent on the safety significance of the

activity being audited. To verify the ef fectiveness of t he Quality Assurance

Program, CNSI applies a system of planned and scheduled audit s. Audits in-

clude evaluation of quality system practices and/or procedures and the ef-

fectiveness of their implementation, munitoring of operations and activities,

a review of pertinent documents and their cent rol and maintenance Audit

procedures shall be established prior to conducting an audit.

I8.1 Audit Schedule

Aud i t : shall normally be conducted once every 12 months, however,

unscheduled audits may be performed more frequently in specitic areas,

i f deemed necessary by Dualit y Assurance and/or when the need is in-

dicated by the existance of chronic problems Al1 audits shalI be

performed on a random, unannounced basis to assure opt imum e f feet i ve-

ness and a prompt disclosure of deticiencies.

18.2 Audit Personnel

Audita shall be per fo rr:ed by CNSI personnel with no direct line

responsibility for the function :nd i t ed . The audit personnel shall

have the req u i red level of technical capability to acconnlish the a u d i_ t
functions satisfactorily. kh en required, representatives from various

CNSI departments mav he called upon for technical advice or assistance

18.3 Audit Pgport t
An oral presentation of the findings and conclusions of the audit in

made to the lie p a r t me n t Manager, quality Assurance Manager, and other

personnel af fected by the audit findings. The items recoumended for
improvement in the quality assur;ince program are presented as well
as recommendations of approaches for accomplishing these imnrovements

Following the audit, a written report cont aining the findings and
reconmendations c e v i evie d in the oral report is prepared and distri-
buted to the responsible division personnel and the app rop r i a t e I!ead-
quarters personnel,

-f r
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Audits shall include an assessrnent as to how well the Quality As-

surance l'rogran mee ts regulatory or other requirements.

18.4 Audit Follow-lg

The originator of an audit report or a designated alternate is re-

quired te follow an open item until action is taken to satisfy an

audit action item. Records of actions taken to achieve resolution

are maintained. Follow-up actions are taken t t, verify corrective

action is effeetive.

Responsible nanayement personnel shall evaluate each audit report

item and correct deficiencies as promptly as possible after they a re

revealed.

O
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APPENDIX D

CRIMP-A-CAP Installation, Operation and . Maintenance Manual.
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1.0 SCOPE

1.1 Pu rp ose

This document outlines ins t.a l l at ion , operation and r:a int enance

procedures for the Chem-Nuclear Systens, Inc. ( C ;S I ) CR I MP- A-CAP

55-gallon drum lid crimper. Procedures for both the Standard I:l ec t -

r i c /llyd r au l i c and Optional Pn euma t i c /llyd ra u l i c power supply units

are included.

1.2 Applicabilftv

This procedure applies to CNSI Ci:I:1P-A-CAP 3 5- ga l lon d rum lid

crimpor.

2.0 REFE115CES

Not applicable.

3. 0 CRIMP-A-CAP SYSTE:1 DESCRIPTION

The Chem-Nuclear Systems (CNSI) CRIMP-A-CAP is a remotelv-eperated drum

lid crimping system (Pirure 1). The CP. IMP-A-CAP provides a !eak tight

seal for centainers wIth a top openiny that conforms to DOT 17F 55-gal 1on

drum opening or with similar openings and re in f o rcecnen t s. The CRI"P-A-CAP's

maximum 1iftiny and holding capacity is 1,000 oounds.

The CRIMP-A-CAP syste- consists of:

(a) Capping / Crimping Head

(b) Crimping 1. i d

(c) Power Supply

(d) Interconnecting Foses

The standard CRIMP-A-CAP employs an electric-powered hydraulic pumo to

operate the crimping head. /n optional pneumatic-powered hydraulic pomo

is also available Optional proxinit3 switches are a"ailable which per-

mit remote indicarion 0: lid eneagement for semi or fully automated crimp-

ing applications.

701 10 c/

DOCUM E NT REV. SHEET

EN-O P-001 - ~

l(
CNSO 1002/8 78



a e ] i v a I w I |__|= = . f .

b
f .

[r|;~ | ' n * [ f' {2' id'ff 41 |t g |!
"

. i 4 +-

f' ? , hf$IS .I b . : : : I.b.[ I f2 O f[
IP .

- bJ !.# g'g Hii!1Ql.,d.H n:".I' h
v.j[,,'sj[I ['

E d I,': d-
2

,

.W A n .' : y" , ~ j-7 ,,y.9....,,''>"".J .-s - -qj -- s '; ,,

!j b.g5 |,! 4II) r' * :! '
"

,

#

| 0j1 ''' [? , o "J

[% . h. , ,, f. p ' .:
e

i s . . . t !r::: 3 ., 2 + ;
3 5' !

3 i-

' . .3. . ! ' f ', ', t . -( S t ? ! .* j o, f *, i
' .$,"

4. ] 3 [.| q,.
~'

,# _

|.' b ! g *;?
,

,?...<,;'.;;ea .. e-
. ,

M.I '
? -0 :p; ii 8 8=3-'~

,,

g' i o .' ge .. <.i +; ,,.*- *

[ d **, . . . t / g; l ;d 3 1. i ' . * ], ]. ,, $ "
e,, * , ' , e q,

e 9

b.4
- ,

' ' " ' ' 'W3i Nt ,1f ,

9(I , . ,

dj~h* '' "[ 1; ' . . . r / A r '. *!!sve,s[;.i.'3
''# '***;

u . . .; m ' }, ,g ; | J j,2%y
. |:',,, ,pp |;~1

,:a"o*:,'.. '-: 8.,.9f:a4*

, d ,2 w| 1 i .I ,r ( 7 3 f. iN. 7.*.I 3 7 "1.7 ? ' 'i.f I '.'.f ;. ( . ; 1 )1
s,,

! : 1.: : 2; ,ti

$W, . . , , 2
.
.

i * "3 a 35'4* -

.- - . . . :: 15 ?.t t .> 2 .: i.
-

$..: I.e. s_i.t s.%.v.> . .
t.1 : ** . s.- .

- ---& |i |u . . .=:,

'

'i*

*-+ t ' ' ,' ," ..'g y' ~' ~'r t'r.Y_^~ V ; ' t ';' * * * . 3 ' ? 'g * : * - t * 1 -
, 1, j l i m ' l' I-_

c . .. ; i- i n -i , -, _ ' -i. -

'
i ..a - e

Iff|}| f
,

e -m. i. e . i t _i n ij -t i~ n -i l c ,* .' ,', * ,* 727:* ',. ghi!].* ',*d
+ .. .l : 4 .i di ,

f - o , u o a n.i .i ij (.[ iy .*3*-' .I * .1
*'

,.i2-+ g

4 4 %.e s |m I|,i % fu < c,

! Aw 0 '% 4 || g

{ :5/ A@ j.. S ).

zia|h!f;gk
dI!nen[IIf

. t ;Sheg
==

' o I ''
) / ';

- - #$f[ch i i
A .W, n4- ) in u f i np!bpa=

ow, .y ,,j /n a m' .n, J ,n g
t

rr T ar cha y::4. ,/ 6 o a,,

'5 a l' ''f g*f f ,) g. V_i
**'f s4 <r 4I & 1 \ ;.f ) a g(j : ;t

)j.[
/ *- O , o q

Q_' N
I I P2 ,319??C o ' ., - 7

4 g,- g g g
,

@/ r_ _ 3

| r / '
4 g ;m4 i

,

\, c ;x ::
m - 9.~.~{;

-

/ y~ . -
/ q > at

.5 i $b/. |/ -# Ni ,'Q- - .,
*

+ .., ,~ aO/ /,' ,f )\
'

N [* Ei.
S 's- '; a. 1. F

*'1x
j

p h' / / '

W .\ P '. ,$~,^'*

q__ / \ \ d M 39 QU'
=- ..

_

b '-

3.,
n' 1

Q::.g\]\
.

/
-

.- nm
|UgA s g .

jj'g s .

..w |_
> > . . ,

I s$$ fl i - [ C, g' /b/ 3,
~

3

k /<a

p-, w .,_.J - -

' A- <

9 y . . ,,=.r.,-r
| 'A I

E
g / r ,' , ~p.s %,% 8"Ny! _- ! -_

? | id fef
j

f W "

.e i j Q M77 x !w
I N-g. N+

>| Q !/ ? 7*E ."
- .

II" f),-N 4,, | ,|
,

-

,- 'y * ' G ', ' b C j-
/ g dki g

y t p -r
# ( / n1 11[5

Q bQ T fj
g&[p g [ Mlf a

^ -

DOCUMENT NO. EN-CP-001, Rev. - Sheet 4

I . I 4A a i oj.* s | e j ..



3r

General technic 11 specifications for the CRIMP-A-CAP arer

(a) k'e i gh t : Capping Ilead: 245 lbs.
e

1:1cc t ric /llydraulI c ENERPAC: 60 lbs.

30-ft. Ilyd rau l i c Hose Assembiv 10 lbs.

Complete l'n i t : 11 5 lbs.

(b) DimensionF

Outside dia, of head crimp jaws open 2 8'., i n .

Outside dia. of head crimp jaws closed 29( in.

lle i gh t of crien head 16 in, overall

a4 -f crimp head to center of lif ting eye 15 in.

Inside dia. of jaws open 24( In.

Inside dia. of jaws closed 22( in.

(c) Power llequi rement :

Standard CRIMP-A-CAP

Power Supply; TSEPPAC "l!USH PUP" Model PI2i/PER 1541
Electric / Hydraulic Pump

Powe r Kequi rement s : 110 VAC 20 AMP Service

Power Supply Cord: 6 ft prounded

Remote Operating Pendant: i ft

Optional Power Supply

ENERPAC Model t'PAM 1161 Pne uma t i c /llyd ra ul i c Pump

Power Requirement 7 3 Cl?! at 100 PSI

(d) Capping Lids:

Capping lid weight is 6 lbs.

Capping lid dia. is 24 in.

Capping lid height is 1 3/4 in.

4.0 Rig {UIREMENTS

4.1 P_re_rnqu i s i t e s

Not apolicable.

4.2 _Snecial Tools, M.i t e r i a l s . Equinrgnt

Not applicable,

~i ' \ i \,o
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4.3 Precautions

(a) DO NOT perform a lid crimping operation in the joP positien.

(b) Use only ENERPAC HF100 oil and HF100 hydraulic fluid in

ENERPAC unit.

(s ) DO NOT attempt any adjustment in capping head cylinders.

(d) Confirm all hydraulic connections are tight prior to operatine

equipment.

(e) '' heck lid gasket for f oreign ma' erial prior to use.

(f) DO NOT exceed the 1,000 pound maximum lift capacity o f the C R I MP-

A-CAP system.

5.0 STANDARD ELECTRIC /LYDRAULIC CRIMP-A-CAP OPERATIONAL PROCEDURES

Each CRIMP- A-CAP is factory tested at CSSI to insure proper nerformance.

No adjustmente are required prior to installation and operatfon.

5.1 Installation

5.1.1 Check reservoir oil level in Power # ply prior to operating

CRIMP-A-CAP. Remove hex filler plug located on top of the

reservoir next to the manual control valve lever. Oil level

should be within 1/2 inch o f the top. Replace hex nlug, Use

ENERPAC HF100 oil only.

5.1.2 Open air vent valve (located in hex f:ller plug) completely.

Turn vent valve counterclockwise until it stops.

5.1. 3 Plug in unit to a 115 VAC grounded power source. See pump

name plate for pertinent electrical requirements.

5.1.4 Connect the hydraulic pump to the capping head by

(a) placing the hydraulic pump manual control valve lever

to the neut ra l posit ion (halfw:iy between positions "A"

and "R")

(b) connecting the pump outlet hose marked "R" t o the UPPEP

capping head mani fold port

'/ i l9,

G' i6,
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(c) connecting the pump outlet hose marked "A" t o the LOWER

capping head manifold port.

NOTE: "A" indicates cv1Inders advance nosition.

"R" indicates cylinders retract posi t ion.

NQTE Operations in 5.1.4 and 5.1.6 are not required when

CSSI supplies complete unit with lur;es connected.

5.1.5 Start the unit using the toggle switch located in the grill.

Switch posi t ions for Models P D!- 1541 and PER-15'41 are

SWITCll UP for continuous operation

SUITCll DOUN for jogging operItion.

S'..'I TCh CENTE R for neutral.

Ifadel l'E R- 1541 also features a remote control pendant station.

NOTE DO NOT CRIMP IN J0G POSITION.

5.1.6 Tilt the unit and jog the motor (switch down) several times.

Allow motor to idle to a complete stop between "j ons" Return

switch to off (center) position.

Swit ch to the "run" position (switch up) and allow unit to

warm-up for about five (5) minutes The foregoing steps are

essential to prime the high pressure pistons.

5.1.7 Work the air out of the system by advancing and retracting
cappin;; head cyl inders (by moving the hydraulic pump nanual
control lever to "A" or "R"). Erractic motion of cylinder

rods means air is in the system. If air continues to be a

problem, elevate the pump above the cylinders until there is

a sncoth motion of the cylinder rods.

5.1.8 Recheck reservoir oil level in the power s u n r. l y . Add oil

i f needed.

. , , 38 ?
i (,i i l)
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NOTE: DO NOT attempt any adjustments in the canping head

cylinders. They have been adjusted for optimum operat ion

and performance. If damage or excessive wear occurs and

crimping is no longer satisfactory, contact CNSI.

5.2 Oyeration

5.2.1 Turn air vent valve oi.t completely (counterclockwise).

5.2.2 Position the control valve lever in " neutral" position (c( nte r) .

5.2.3 Confirm that all hydraulic connections are tight.

5.2 4 Connect power cord to a 110 - 120 VAC grounded outlet.

5.2.5 Switch to "run" position and idle for a few minutes.

5.2.6 Advance and retract cylinders a few times to remove air (see

Section 2.1.7). Smooth motion of the cylinder rods indicates

no air in the system.

5.2.7 Remove capping head from its storage position and place over

a lid. Lower the capping head until its fingers snap beneath

the lip of the lid to be picked up. Confirm all four fingers

are engaged.

NOTL} Check lid gasket area for foreign material. Clean

if necessary.

5.2.8 Position canping head with lid over drum to be capped.

5.2.9 Lowo r capping head on the drum until there is no tension on

capping head carrying cable

5.2.10 Crimp lid by mov ing pump manual control valve lever to

position "A" (advance). Continue crinping operation until the

hydraulic pressure on the ENERPAC unit reaches approximately
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(c) connecting the pump outlet hose marked "A" to the LOWER

capping head manifold port.

NOTE: "A" indicates cylinders advance nosition.

"R" indicates cylinders retract position.

p)TJ:: Operations in 5.1.4 and 5.1.6 are not required when

CNSI sunplies complete unit with hoses connected.

5.1.5 Start the unit using the toggle switch located in the grill.

Switch posit ions for Models PEM-1541 and PER-1541 are-

SWITCII l'P for continuous operation

SW TTCH DOUN for j oc,ging operat ion.

SUITCli CENTER for neutral .

Model PER-1541 also features a remote control pendant station.

NOTli DO NOT CRIMP IN JOG POSITION

5.1.6 Tilt the unit and j og t he mot or (switch down) several Lines.

Allow motor to idle to a complete stop between "j og s" Ret urr

swit ch to off (center) position.

Switch to the "run" position (switch up) and allow unit to

warm-up for about five (3) minutes. The foregoing steps are

essent.a! to prime the hiyh pressure pistons.

5.1.7 Uork the air out of the systen by advancing and retractine

capping head cylinders (by moving the hydraulic pumn nanual

control lever to "A" or "R"). Erractic motion of evlinder

rods means air is in the svsten. If air continues to be a

problem, elevate the pump above the cylinders until there is

a smooth motion of the cylinder rods.

5.1.8 Recheck reservoir oil level in the power sunnly. Add oil

i f needed.

@
i

_ l g;.

,i - a
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NOTE: DO NOT attempt any adj us tr.nen t s in the capping head

c linders. 'Ihey have been adj usted for optimum operation

and performance. If damage or excessive wear occurs and

crimping is no longer satisfactory, contact CSSI.

5.2 Operation

5.2.1 Turn air vent valve out completely (counterclockwise).

5.2.2 Position the control valve lever in " neutral" position (cente r) .

5. 2. 3 Confirm that all hydraulic connections are tight.

5.2.4 Connect power cord to a 110 - 120 VAC grounded outJet.

5.2.5 Switch to "run" pos it ion and idle for a few minutes.

5.2.6 Advance and retract cylinders a few times to renove air (see

Section 2.1.7). Smooth motion of the cylinder rods indicates g
no air in the system.

5.2.7 Remove capping head from its storage position and place over

a lid. I.ower the capping head until its fiagers snap beneath

the lip of the lid to be picked "p. Confirm all four f i nge rs

are engaged.

NOTE. Check lid gasket area for f e re igi. r a te r ia l . Clean

if necessary.

5.2.8 position capping head with lid over drum to be capped.

5.2.9 1. owe r capping head on the drum until there is no tension on

capping head carrying cable

5.2.10 Crimp lid by roving pump manual cont rol valve lever to

position "A" (advance). Continue crinping operation until the

hydraulic pressure on the ENERPAC unit reaches approximately
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3,500 PSI and there is no further pressure increase with con-
tinued operation of the air pump.

?0TE: Maximum lift canacity of the CRIMP-A-CAP unit is 1,000

pounds at 3,500 PSI.

5.2.11 Retract crimping j aws by moving nump manual control valve lever

to pos it ion "R" (retract), operate the hydraulic pump until

all crimping jaws are retracted.

5.2.12 Release hydraulic pressure by moving manual control valve lever

to neutral (center).

5.2.13 Lift and move the capping head of f the rapped drum. Make

certain that lifting is vertical and lid pick-up fingers clear

the crimped lid.

5. 3 Maintenance

5. 3.1 Check oil level every 40 hours of operation or more of ten if

external leakage is noted in the hydraulic system. Oil level

with all cylinders retracted should be about 1/2 inch from

the top of the reservoir. If additional oil is required, add

only ENERPAC !!F100 hydraulic fluid.

';OT E . Clean the area around the filler plug before adding oil.

Remove tiller plun and add oil using a clean funnel with

a filter.

C Completel y change oil every 100 hours of operation. In an ex-

tremely dirty environment, oil must be changed more frequently.

5. 3. 3 To change oi1:

(a) Remove 'he sh roud .

(b) Remove the hex head capserews holding the puro unii to the

@ re se rvo i r. _ , ,

' I.
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(c) Lift pump unit and cover off the reservoir. Be careful

not to damage the gasket.

(d) Remove screens and clean with kerosene or similar clean-

ing agent.

(e) Remove the two magnets and clean them.

(f) Dump the oil and clean the reservoir.

(g) Rei ns t a ll screen and matnets.

(h) Lift the pump unit on the reservoir - make sure gasket is

in place,

(i) Tighten all screws and reinstall shroud.

(j ) Fill the reservoir to 1/2 inch f rom top with ENERPAC I!P100

oil.

(k) Re pe a t all steps listed in Section 3.1.

6.0 OPTIONAL PNEUMATIC /fiYDRAl'LIC CRIMP-A-CAP OPERATIO::AL PROCEDURES

Except as noted below, the installation, operation and maitnenance procedures

for the ENERPAC Pneumatic / Hydraulic power supply Model PAM-1100 are the same

as those for the ENERPAC Electric /llydraulic power supply Model PEM-1541

9(see Section 5.0).

6.1 Installation

6.1.1 Connect plant air supply to the Schrader 3533-1000 air filter

on the powel supply unit. Adjust the air pressure regulator

to 95 1 3 PSI.

NOTE This unit does not require a 115 VAC prounded power
source (Seetion 5.1. 3) .

6.2 Operation

6.2.1 This unit requires no 110 - 120 VAC iver connection (f:e c t ion
5.2.4). For satisfactory operation ot toc pneumatic /hvdraulic

power supply, a minimum plant air supply of 3.0 CFM at 100 PSI
(or equivalent) is required.

_

7'i i iKQ & V
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6.. $faintenance

6 .1.1 Regularly clean the Schrader 15 33-1000 air filter.

6. 3. 2 Maintain oil level in the Schrader 3581-1000 lubricator using

10-weignt noter oil. Clean regularly,

7.0 RECOT' ENDED SPARE PARTS AND ORDERING INF001AT10N

7.1 CR IMP- A- CAP

7.1.1 Spare Pa r t s

_Ou_a.n.t i t v. .Iten Reference De s i gn a t i on
u

I ca. Cylinder 2-200-110-8

2 ea. Clevis 2-209-110-11

1 ea. Shoe 2-209-103

2 ea. Clevis Pin 2-209-110-14

2 ea. Olevis Pin 2-209-110-18

4 ea. Socket 1:end Capscrew 1/4-20 x 3/'+
4 ca. l.ochwasher 1/ 4- in , dia.

6 ea. Retaining Riny, E-Type 1/2-in. dia.x 0.043 in

1 ea. 1;ose , 1/4-in. dia. x 12-1/2 in. 2-209-110-16

1 ea. Hose, 1/4-in. dia. x 16-1/4 in. 2-209-110-17

1 ea. I!o s e , 1/4-in. dia. x 17-1/4 in. 2-209-110-18

1 ea. Ilos e , 1/4-in. dia. x 10-1/4 in. 2-209-110-19

1 ea. 1.id Finger 2-209-107-11

2 ea. Spring 2-209-107-18

2 ea. Clevis Pin 2-209-107-16

7.1.' Spare larts Ordering Information:

All spare and replacement parts can he ordered from:

Pu rc h.m i n g Agent
Chen-Nuclear Svstems, Inc
P. O. liox 18 /> 6
Bellevue, WA. 98004

-, r, , ,

. O,(206-8?,-0711) j
'

,

All reque:;t a nust be ac -ompaefed by the . ode' and ser.al numbers

of the CRIMP-A-cop req .. i r i n; servieiny

DOCUME N T R J V. ElEET

ESOP-001 - ij
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7.2 El ec t r i c /livd raul i c Power S_u1ip ly.
.

7.2.1 Snare Pa r t e,

Quantity Item

1 1:epair Kit PEM iTOOK

7.2.2 Sp. ire Parts Ordering Iniormation

All spare parts i n f o rma t i o n can be obtained fror:

ENERPAC
Butler, IJisconsin 53004

(414-871-6600)

7.1 Pneumatic /Ilvdraulic Power Sunnis2-

7. 3.1 Spare Pa r t :,

Ouantits Iten

1 Iepair Kit P/Of Il00K

9
7.3.2 Spare Parts ordering In t o rna t ion

All <; p.i re part- i n fo rma t i on can be obtained from

ENERPAC
tlu t l e r , t.'i s c o n s i n 53007
(414-781-6600)

--f 7 -) ,n
N) i)
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APPENDIX A

CRIMP-A-CAP

PERFOP'IANCE TES'I5
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CRIMP-A-CAP PERFORMA"CE TESTS

1.0 CAPPING L!D SEAIA!;T THERMAL OUALIFICATION TEST ( C01.D TEST -40"F)

1.I Pu rp(1s e

This test was performed to determine if the butyl rubber elastomor base

sealant exhibits substantially reduced e f fec t iveuess at an ambient

temperature o f -40"F in s t i l l air and shade

1.2 Reg u l_t s_

The sealant e xh ib i t ed 25 t i me.* as much elasticity at room temperature

as at -50"F, A greater force was required to separate the s e a.l an t from

the coupon at -40"F than at normal room tempe'atares The material is

easily stihjected to llexure without embrittlement or f ract ure

2.0 D . O.. . T ._ _FOl'.R. _1 0_0.T._D RO P_ _T_E.S.T k' I T.l.l. .A._ _F.I L.L.E_D_ _5_5__G. _A_L.L..O.';_ .D. R I.:.M_
-- .

2.I Purnose

This test was performed to determine if a canned 55-pallor drum main-

tains its integrity af ter being dropped four feet onto a hard pavement.

'2 Results.

fhe capped 55-gallon drum maintained its integrits after ' inn dranped

four teet onto hard pavement,

3. 0 C R I!!P- A .CA.P l. I FT. 1.0A.D. .T E_ST--- -- - - .-

~3. I _P,u ry_o s e

'Inis test was performed to determine the CR I:tP- A-CAP's nax imum allow-

able lift load capacity.

1. 2 Re s u l_t s

The CRIMP-A-CAP lifted 1,000 lbs in a 75-yallon drum by the erinping

laws only ifa 1,500 PSI crimping pressure was naintained on the

hydraalir cylinders

-

4 ,o j,
,

DOCUMENT REV. SHEET

EN-OP-401 - 14
% )
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4.0 CRIMP- A-CAP LEAK TEST

O
4.1 I't_i ryo sjl

This test was to determine :

(a) if the capned drums Ieak under adverse conditions (i.e,, when

turned upside down and filled with liquid)

(b) if the CRIMP- A-CAP can be used as a grannle for drums nreviousiv

crirr. ped and sealed.

4.2 Results

(a) The capped drums did not leak while inverted for eight hours.

(h) Tht CRI?!P-A-CAP picked up and held a previously filled und sealed

drum for ten minutes.

O

O~; *, > 9 m, 7

[);

DOCUME NT REV. SHEET
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/JPENDIX B

CNSI CRIMP-A-CAP

MARKETING INFORESTION

7n! j')'/i
,' ij ct
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When it comes to solving container capping
exposure problems-go with Crimp-a-Cap!
Designed for manual lid-loading, or self-loading a single lid from a magazine for remote
capping, CNSI's Crimp-a-Cap can accomplish its task on any size container with the
equivalent of a DOT-17H 55-gallon drum opening. You have positive closure of vertical

$ containers every time. Anyone can perform even the remote operation with minutes of
training. The CNSI capping unit's weight and sinip|a lid design facilitates easy align-
ment and task accomplishment any place a;cessible by light weight crane.

Sealed, Safe, Secure after 4-Foct Drop!
| | | \ | I

p

1

'

Z. _ _ .

sealed, safe, secure D
Freefall Impacting Although Cap Bent!

Photo showing test drop on hard Impact! Photo taken at exact time The drum shown here at rest after
pavement. D? m shown is fiHed to drum hit ground from a height of test drop and integnty maintained.
capacity four feet. D
Sin licity, ru iote operability, flexibility and integrity; plus a lid closure technique that 4r

niee.s the DOT four-foot drop standard. Tests have proved Crimp-a-Cap closure of
55 gallon drums is equal to the bolted ring lid.9 70i 125r_
,,:=m

k CHEM NUCLEAR SYSTEMS, INC.
[ #gJ P.O. Box 1866 / Bellevue, Wa.

Phone: (206) 827-0711
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Achievement
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Delivered by Crimp-a-Capre
hFilled radioactive waste containers pre- In addition, since no downward force is

sent problems. Mainly, how to cap them required, the Crimp-a-Cap operates at the
remotely, simply and positively after end of a cable. It can perform remote cap-
they're filled. ping operations anywhere, plus pick up

and move filled and capped 55-gallonRealizing this, Chem-Nuclear has de- drums weighirig up to 1,000 pounds.veloped and tested a uniquely-designed
unit which provides the same closure in- Crimp-a-Cap unit operation requires only
tegrity as the bolted ring 55-gallon drum plant air (80-100 PSIG) or electric power
lid. Only better. CNSI's Crimp-a-Cap unit (115 or 230 VAC,60 cycle) and a light duty
and lid features easy, positive lid locating crane to move the unit on and off the
characteristics allowing excellent remote cappable container.
operability and problem-free repeated
closures.

CHEM-NUCLEAR SYSTEMS, INC. ?001 OR R1
"The Leader in Nuclear Waste Management and Support Services"

Corporate and [
~ ~ - - - - Northeast / Midwest Operations

Western Operations ' CHEM.N UC LE AR 3625 Eggert Road

P. O. Box 1866 ; SYSTEMS, INC. Orchard Park, NY 14127
(716)662-2562 /]} ) ,[ hBellevue, WA 98009 p

(206)827-0711 f;
'

Cornpliance Assistance and hSoutheast / Southwest - Technical Services
!,sh 6135 Barfield Road, suite 110

Operations
f tr @ | Atlanta, G A 30328

' ' (
Barnwell sC 29812

d We are an Equal Opportunity Employer.,
"

'

(803) 259-1781



APPENDIX C

ENERPAC ELECTRIC / HYDRAULIC

POWER SUPPLY DATA SilEETS

'

7
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1@ q
\ :~

v _- a i o3

PARTS LIST

ltem No.
No. Po rt Number Req. D e s c ri p tio n

1 Y555.950 1 Grill & Cove r S ub- Ass'y.
2 F866.028 4 Machine S c rew
3 M78 3. 355 4 Speed Nut
4 1 Pump
5 G 4 2.r . 0 2 6 2 Decal (Enerpoc)
6 Y565.026 1 Name Plate (Run-Jog)
7 Y685.026 1 Nome Plate
8 Y697.003 4 Pop Rivet
9 Z-435 1 Transfe r (Potent)

n
' .'_' 070' :u!

TO PROTECT YOUR WARRANTY, USE ONLY ENERPAC HYDRAULIC OIL.

DOCUMENT EN-CP-901, Rev. -
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PARTS L IS T PARTS LIST

|te+ No. Item No.
No. Pa rt humler Req. De s c rip ti o n No. Port Nember Feq. De s c rip ti v

1 C 3 0 2.12 8 2 S c re w 19 C16?.096 1 Conne c tor
? G 5 3 6. 05 5 2 C on ne c + or 20 2 " O" R ing
3 Y349.900 1 Ele c trical Card 21 2 B a c k -U p
4 Y99.017 1 Clip 22 1 Gask e t
> Y550.900 1 3-C on du c t or Card 23 C A 15 6. 9 0 0 1 Pump & Cover As '

6 M 8 5 0. 007 2 Bushing 24 1 Gasket
7 Y347.038 2 Adaptor 25 Y581.372 1 Toggle Switch
S B1330.028 2 H e x. S o c. H d. C a p S c re w 26 Y560.098 1 Handy Box Cover
9 AJ1CO.299 2 Lock vasher 27 Y558.980 1 Handy Box

10 Y753.108 2 '/ a s h e r 28 C514.900 1 Air Ven t Valve
11 A8016.021 2 Nut 29 1 Gosket
12 Y646.lil 1 Bro c k e t 30 M 78 0.111 4 Brocket
13 81003.046 12 Hex. Hd, Cap S c re. 31 Y516.025 i Rese rv oir
14 B1015.066 12 LocL "/ a s h e r 32 Y664.900 2 Jump nire
13 B1001.123 12 Hex. Nut 33 C187.018 2 Magnets
16 R515.245 i Pipe Plug 34 EATS 116 1 A s s'y & Test S p e c. 's
17 B1349.028 6 H e x. S o c. H d. C o p S c re w 35 L919.885 42 H yd ra ulic Oil
IS C 7 9 2. 9 0 0 1 2-Wa y Volve

ite ms 20, 21, 22, 24 and 29 Are included
}/r;dbIin Repair t it P E M - 15 0 C V
f v
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PART5 LIST PART5 LIS T
_

l
item No. ' Ite m No.
Na Part Number Rea. De s c rip tion No. Pa rt Number Req. Description

-
._

1 Y533.101 1 Plate 24 C 64 2. 3 95 2 Nipple
2 2 " O" Rin g 25 Y7C9.096 1 Tee
3 Cf67.900 1 Piston & Block Ass'y. 26 Y734.900 i Gear & Bearing Ass'y.
4 Y233.25C 1 Motor 28 Y456.101 1 End Plate
5 Y710.061 1 Pin 29 Y648.268 1 Tube Ass'y,
6 2 CilSeal 30 B159.167 2 Gasket
7 1 Gask e t 31 PIB1.190-2 1 Relie f Jalve
o R385.3C0 1 Set 5cre- 32 AICC9.245 I F|ush Plug
? I "O" Ring 33 L837.101 2 Bolting Bleck

10 C F 6 6. 9 0 0 1 Piston & Block Ass'y. 34 M 9 2 2. 0 2 8 4 Ft. Hd. Soc. Cap S c re w
11 V810.018 1 5creen 35 Y971.028 4 Ft. Hd. Soc. Cap S c re a
12 YS96.900 1 Gear H ousing & 56 Y927.C38 1 Adantor Block

Cover Assembly 37 A J 100. C 61 1 Hex. Head Vnive Plue
11 YL91.900 1 Unloading V alve Ass'y. 38 Y524.268 1 Tube Assembly
14 Y521.109 1 Thrust '. a s h e r 39 BlC77.C46 4 Hex. Hi Cap S c re ws
15 Y552.109 1 T h rus t Nasber 40 R1324.020 6 Hex. Soc "d Cao S c re -
16 MLao.108 1 Thrust .asher 41 SJICC.1'9 2 90sFer
17 i327.35G 1 E c ce n tric 11 t'474.02F 2 Self Tappin) crn~
13 AcC63.049 1 Ret. Ring 43 ,530.C96 1 Tee
is Y735.900 1 Race & E c o rin g Ass'y. 44 B202.2Cl i Elbow
2i B133 .C,8 4 Hex. S o c. H d. C o p Screo 45 Y716,096 1 Pire Adaptor
21 M 70. 269 2 Tche 46 1 "O" Pinq
22 A 8 012. 0 9 4 i Connector 47 V714.291 1 90 Fibow

|23 Y586.268 11 T u t. e A ssert ly
. d _ __ _ _ _ _ _ _ ._.___

. _ . _ _ _ _ _ _ _ _ _ _ _ _

lte ms 2, 6, 7, 9, And 4 6 ore included in Rercir *it e p,, _ r : ni y

> - -
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PARTS LIST

ltem No.
No. Part Number Req. Description

1 CF66.900 1 Pump Block Assembly
2 1 Gasket
3 P181.185 1 Plug
4 CB499.900 1 Block Sub- Assembl y
5 P181.170 1 Spring
6 P181.418 1 Spring Plate
8 2 Ball
9 P181.183 1 Spring

10 S3.037 1 Gasket
11 M80.006 1 Plug
13 Y723.290 1 In ta ke Seat
14 P181.167 1 Gasket
15 1 S p rin g
16 1 Ball
18 A1007.245 l Pipe Plug

items 2, 8, 15, A nd 16 Are included in Repair Kit P E M - 15 0 0 K . 7jj 1 '] }_
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PARTS LIST

ltem No.
No. Part Number Req. Description

1 CF67.900 1 Pump Block Assembly
2 1 Gaske t
3 P181.185 1 Plug
4 CB496.900 1 Block S ub- Assembly
5 P181.170 1 S pring
6 P181.418 1 S pring Plate
8 2 Ball
9 1 S p rin g

10 1 Gaske t
11 M80.006 1 Plug
13 Y723.290 1 In ta k e Seat
14 P181.167 1 Gaske t

items 2, 8, 9, And 10 A re included in

)k
.__ , .

3

Repair Kits PE M-1300 K And P E M - 15 00 K . / Uj t
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INSTRUCTIONS

NORtAAL PUtAP OPERATION 3. Check oil level every 40 hours of operation or more
often if external leakage is noted in your hydraulic

1 Turn air vent valve out completely (counter- system .

'I O *I5* d 4 Completely change oil every 300 hours of operation.
2. Position ccntrol valve lever in " neutral" or open in an extremely dirty environment, oil must be

position . changed more frequently.

3. Be sure all hpfreulic connections are tight. 5. To change oil:

4 Connect power cord to the proper grounded outlet. a. Remove the shrcud.

5. Switch tog jle to "run" position and idle for a few b. Remove the hex head cap screws holding the
m;nutes. pump unit to the reservoir.

6. Advance a,d retract cylinder a few times to remove c. Lift pump unit and cover off of the reservoir.
air. Be Careful not to dnmoge gasket.

7 To prevent oil leakage when transporring pump, d. Remove screens and clean with kerosene or a
close die air vent valve. similar cleaning agent.

GEFILLING THE RESERVOIR & PERIODIC MAINTENANCE e. Remove the two magnets and clean them.

1 Oil level with all cylinders retracted should be
*

oboui 1/2" fro , the top. if additional oil is 9 Re-install screen and magnets,
required, odd only ENERPAC H F-100 hydraulic h. Lift pump unit on reservoir - be sure gasket is
Huid. in place.

2. Clean H e amo around tLe filler plug Lefom addin9 i. Tighten all screws and re-install shroud.
o;l lPem e finer p ug cod add cil, using a
c h. % el with a filmr. I- Fill reserv ir t 1/2" ft p with ENEPPAC

H F-100 oil .

O

IMPORTANT - USER SAFETY AND PROTECTION

in setting up systems to fit your operations. care ENERPAC CANNOT BE RESPONSIBLE FOR DAMAGE
must be taken to select the proper componerts and OR INJURY CAUSED BY UNSAFE USE. MAINTE-
design to insure appropriate integration with your NANCE OR APPLICATION OF ITS PRODUCTS.
operations and existing equipment and that all Please contact ENERPAC for guidance when you
safety measures have been taken to avoid the risk are in doubt as to the proper safety precautions to
of personal injury and property damage from your be taken in designing and setting up your partic-
application or systern. ular application.

if 0TE: Orders for parts cannot be tdted unless both model and sersal number wnth prefox omprunted on nameplate are grven.

PARTS AND SERVICE WARRANTY WARRANTY RETURN PROCEDURE

For quality workmanship and genuine ENERPAC ENERPAC warrants its products against when question of warranty claim arises, the user
parts, soloct a Franchised ENERPAC Service defects it workmanship and materials should send his unit to the nearest ENERPAC
Center for your repair needs. fr M days from date of deliveiy to user. Franchised Service Center for inspection, trans-

p rtation to be prepaid and evidence of purchaseOnly repairs performed by a Franch! sed Service Ci c..i is n ot warranted.
Center displaying the official ENERPAC Fran- date furnished. if the claim comes under the terms
chised sl<pi are tecked w;th full factory warranty. Warranty does not cover ordinary wear of our warranty, the Franchised Service Center
The Classified Section in your Phone Book lists a nd tea r, abuse, misuse. overlosalng. will REPAIR OR REPLACE PARTS AFFECTED
your nearest Francnised Service Center. altered proriccts or use of improper fluid. and retum prepaid.

>
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PARTS LIST
l tern VC-41 & VC-20 VC-4-2 & VC-20-1 VM - 4 - 1 VM-4-2
No. DESCRIPTION Oty. Part No. Oty. Part No. Qty. Parr No. Qty. Part No.

1 Gasket
_ _

_ _ 1 1
**

2 Ploo .- - 1 C169245 1 A1007245
4 A<laptor Block -

_
- - 1 C293345 1 CC303038

4A Port Maruf at 1 M176005 1 CB325006 - - - -

5 Plu<1 4 R515245 2 4 R515245 2 2 R515245-2 2 R51524 5-2
h 5%. Hd. bin L So e* 2 V111028 2 M111028 2 M111028 2 M111028
/ 'O'' Hmq 4 4 4 4 ** * *

8 B<uly 1 M38319n 1 CB323190 1 M383190 1 CB323190
9 Wave Spr oul 6 6 * 6 6* *

10 "O'' Ru ul 3 3 3 3* * *

11 ba r.k -Up H, ng 3 3 3 3* * *

12 Shoar Sml 3 M15r,041 3 CB25041 3 M156041 3 CB25041

13 'O'' nuy 1
*

1 1 1
- * *

14 Spr mq Pm 1 B1148%7 1 B1107057 1 B1148057 1 B1109057
15 Disc Assy. (f or VM-4) 1 L302900 1 CB321071
16 ffor VC4' 1 L3n240n 1 CB3210 71

ifor VC -201 1 Y3e Mo 1 GB3220 71
16 Shaf t i M116141 1 CB326104 1 M116104 1 CB326104
1/ ' 0 " H mg 1 1 1 1* + *

1H BykWpAmq 1
*

1 1 1* a *

19 L edN T hr us t Br g. 1 M121211 1 Ld328221 1 M121281 1 CB328281
20 Boarmg Plate 1 M1o41o; 1 CB1271n1 1 M164101 CB327101*

21 Bonnet 1 M12Wa1 1 C B324001 1 M120001 1 CB324001
22 Spr u rg 1 1 1 1

* * *

23 Ba ll ' *
1

-
1 1

- *

21 Sprmy Pm 1 31150b/ 1 B112CuS 7 1 B1126057 1 81126057
25 Detent Dei t * 1. m , 1 A SD 40 /1 1 M127071 1 A8005071e

26 H a ns p e 1 y32ai7a 1 Y325n/0 1 Y325070 1 Y325070
27 F er r y Hl. Cap $aew 4 E213 '129 4 B213 B2d 4 62130028 4 B2130028
28 W a ;,he r i Bli 41:A 1 B10hl L8 1 B1096108 1 B1086108
23 T russ Hd. ac ew 1 a 'i t . < 28 1 A817E049 1 M169028 1 A8076048
Jo Sara (not showrq - 2 C3J1128 2 C301128

Mt 1 vMA 1 V t.t' K > 1 VM4 k-1 1 VM4 K-1*

IMPORTANT - USER SAFETY AND PROTECTION

in setting up systems to fit your operations, care ENERPAC CANNOT BE RESPONSIBLE FOR DAMAGE
must be taken to select the proper components and OR INJURY CAUSED BV UNSAFE USE, MAINTE-
design to insure appropriate integration with your NANCE OR APPLICATION OF ITS PRODUCTS.
operations and existing equipment and that all Please contact ENERPAC for guidance when you
safety measures have been taken to avoid the risk are in doubt as to the proper safety precautions to
of personal injury and property damage from your be taken in designing and setting up your partir-
application or system. ular appilcation.
NOTE: Orders for parts cannot be idled unless both model and serial nurnber wuth prefox smpnnted on nameplate are R,ven.

PARTS AND SERVICE WARRANTY WARRANTY RETURN PROCEDURE

For quality workmanship and genuine ENERPAC ENERPAC warrants its products against When question of warranty clairn erlses, the user
parts , select a Franchised ENERPAC Service defects in workmenehlp and rnatorials should send his unit to the nearest ENERPAC
Center for your repair needs, for 90 days frorn date of delivery to user. Franchised Service Center for inspection, trans.

p rtation to be prepald and evidence of purchaseOnly repaire perforned by a Franchised Service Chain is not warrarrted'Center displaying the official ENERPAC Fran- data furnished, if the clair, comes under the terms

chised elm are backed with full factory warranty. Warranty does not cover ordinary wear of our warranty, the Frgnchised Service Cons
The Classified Section in your Phone Book IIsts and tear, abuse, mieuse, overloading- will REPAlR 03 REPLACE PARTS AFFECTE.
your nearest Franchised Service Center. altered p.oducts or use of Irnproper fluid. and return prepald.
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ENERPAC, BUTLER, WISCONSIN 53007 DIVISION OF APPLIED POWER INC. TELEPHONE (414) 781-6600 TELEX 026482

DOCD!ENT EN-OP-001, Rev. -
Sheet 29.603 1t. 776PRI N T E D IN U.S. A. MARCA3 RE GS.



APPENDIX D

ENERPAC PNEUMATIC / HYDRAULIC

POWER SUPPLY DATA SHEETS
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PARTS LIST

ltem No. Item No. Item
No. Descripoon Reg'd. Part No. No. D e s c ription Reg'd. l'-d N o. N o. Description

1 Soc. Bl. Cin Scrow 2 F659.023 53 90) P.ble Cotoling 2 Y291.034 114 Cylinder Nut
2 H ind:e Assy. 1 Y154.070 59 9F Mile Couphng 2 Y291.034 115 Pearing
3 Cow r Sub- Assy. 1 126299 60 Plug - Air Servo 1 ASOM.006 116 Back-Up wwtw

4 Grill 1 Y143.024 61 "O" Ring 1 117 " O " Riro*

5 Grill 1 Y660 024 62 Air Circuit Cover 1 B2028.098 118 Cylind-r
6 S;wd Not 4 M748 055 63 Filter 1 U24.013 119 Spring
7 Machine Screw 4 FS66.028 64 Stem 1 A8002.052 120 Ball
8 Machine Screw 4 F866.028 65 "O" Ring 1 121 "O " Ring+

9 Hex Hi Cap Screw 12 B1003.046 66 Muffler 2 YS71.018 172 Back-Up washer
10 Sptel Nut 4 M783.055 67 Muffler 2 Y572.018 123 Connector
11 Brack-t 4 M780.111 63 Body - Air Circuit 1 Y271.264 124 4. Ball
12 Cover 1 Y251.093 69 Gasket 1

*

125 Gasket
13 Fla! H1. Scr-w 4 Y 708.028 70 Cover 1 C82.098 126 Plug
14 Air V"nt Valve 1 B171.900 71 Soc. tki Cap Screw 2 B1322.023

127 Gisket15 Gisket 1 B153.167 72 Seal 1
*

128 Spring
16 Gisket 1 73 Ret. Ring 1

* *

129 BW '
17 Pipo Plug 2 A1007.245 74 "O" Ring 1

*

130 Body - Hyd. Cin
18 A<botor Binck 1 Y659 033 75 Piston 1 Y398.051

131 Pipe Plug'19 Pipe Plug 2 A1007 245 76 "U" P:ng 1
*

132 P'ug
20 Lock V. ash"r 4 P45.139 77 Ret, Ring 1 A8061049

131 Gasket
21 Hex Nut 4 CB9 55 78 Wash-r 1 A8041. iO8

134 Filter Pipe'
22 902 f.bi- Ettxw 1 C765.006 79 Spring 1 A8079110
23 Gasket 1 B159167 80 Plunger 1 A8204. 040 If

y
"9

21 Helief Valve 1 P181.190-2 81 "U" Cup 1
_

*

25 H-x St. Ikl. Cap 7 B1C04.028 82 "O " Ring 1
*

Screw

25 Filter Pipe 1 Y541.01g 83 Expan. Plug Wash. 1 Y769.108
84 Sonng Guide Assy. 1 A8416.00027 Screm 2 *

'd f.Sie 45' Elbow 1 Y543 291 85 Spring 1
*

29 Tuhe Assy. 1 Y544 269 86 Pall 1 B1021.016

H Lock cash-r 12 B1015 C66 87 Oil Soal 1 A5026.476

31 Hex r at 12 B1001.123 83 Insert Seat 1 ASCO3.200

32 R ,er va r 1 Y516 025 89 Gasket 1 S3.037

33 2 '..a y Vahe Assy. 1 C792 9 0 00 S1fetv Valve Assv. 1 G%6 000
31 Hm Snc. Hf. Cap 6 B1349 023 91 [bdy - Hyd. Circuit 1 Y78.190

Screw 92 Gisket 1 Y253.167

35 Ga,ket 1 C336161 93 Plug - Air Servo 1 A8054 006
m Flush Pluq 1 A1007.245 94 " O " Ring 1

-

39 Flush PIN 1 A1008.245 95 Air Circuit Cover 1 B8028 098

40 Air f.bnifold 1 Y414.190 E6 Filtor 1 Y724.018

41 Flush Plug 1 A1009 245 97 Stem 1 A8002 052
42 Wa sh-r 2 M494108 98 "O" Ring 1

*

43 Um S t. Cap Scrow 2 B1323 023 99 Muf fler 2 Y5'71 013
44 P ug 1 A3035 On6 100 Muf fIer 2 Y572.018
JS Pin 1 B1132.057 101 fkx4 - Air Circuit 1 Y272.264
a Ecc. fet Screw 1 Y372 028 102 Gasket 1

*

47 ".av- Alshe 2 Y 417.103 103 Cover 1 C82 098
G FundW I 1411.073 104 Soc. Hd. Cap Screw 2 B1322.023
U Air H s * 1 Y233 F46 100 S*al 1

*

50 Em ni 1 Y370 03J 106 Ret. Ring 1
*

107 "O" Ring 1b1 ' '0" P mg 1
*-

5? Pal! 1 108 "U" P' ng 1
-

@
*

109 Piston 1 B723.57853 Spr ma 1
*

M Mile Cot.;>hng 1 M317.034 110 Plun yr 1 A3136 040
55 Wav > Wash r 2 Y417.108 111 W3 Sher 1 A8009.103
Ed 90 * Mi|" Cncoling 1 YG62 03; lli Spnna 1 A2032.110 ' n; jiO

' '5/ Air Ibs" 1 Y292 640 113 Wa sher 1 A8011.103

I!OCl*ME NT ELOP-001 Rev - ,,
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INSTRUCTIONS Other ENERPAC
moosu snoomo Air-Operated

PUMP F AILS TG bcLIVER OIL

Pumpse A. Huid low in reservoir
Cause Solution

Check oil level and fill
B. Intako pipe of filter plugged Clean filter
C. Air leak in system Pump unable to Seal all air leaks

prime. causing noise and erratic action

, y.,
f df%

of components /, U!i g
'D. Oil of too haavy viscosity See od specifications , . j,f a

E. Wrong direction of pump shaf t rotation Must be reversed to prevent damage to IQ
pump. due to lack of lubrication "Qi j ,,,PA M O

F. Dirt in pump Clean pump . }/. . SERIES

Ngb vPUMP NOISE

Cause Solution -

A. Intake lino cr intike filtor has Clean, be sure hnes are fully open
r e s t r ic tion

C. Worn or broken parts Replace %
_

dB. Air leaks Pour oil on joints to check for leaks '

[
"f 6OIL LEAKAGE AROUND PUVP

.h MCause Solution
(S

i
A. Shaf t packing worn Replace F~

_

B. Broken or loose part Check and replace cr tighten ( d' ,_ - ';. M }f.s-g. -

g
i' Q# f

PA-600 M Mg -Jw

SERIES ' T k- {[.37(j'|
%~rm. m., ...m_., a.

Autamtsc pressure make up feature for ~

[ ~['"PA%1100 Series Air Pumps - for sustained '"E 4"pressure cycle. Pumps hold pressure for ,

prolongt4 periods and automatically make ['"

@ up any losses dun to pressure drops in the d** ,a,
circuit. Simply ad ust the air regulator 35m wyi
(RFL-100) to correspond with the desired Iam ' >

circuit pressure and Secure the treadle or 53M
push button in advance POSetion. With the 2 000

' %4 /'air Supply pressure continuously apphed U i N ^'*W''' '
im

to the air trotor tN pump will automate- L
'

%'N)
'

-,

cally cycle whenever circuit prassure e m m 200 m a m PA-130drops below the pump sta'l pressure. oit etc. ranve.,

icu m n i

!

HOTE: Orders for parts cannot be folled unless both model and serial number with prehx impnnted ors nameplate are given.
*
'

PARTS AND SERVICE WARRANTY WARRANTY RETURN PROCEDURE
Fcr quality workmanship and genuine ENERPAC warrants its products When question of warranty claim arises,

; &~ ENERPAC parts select a Franchised against c'efects in workmanship and the user should send his unit to the r: ear.
( -'' ENERPAC Service Depot for your repair matenals for 90 days from date of est ENERPAC Franchised Service Depct
p' r;e e d s. delivery to user. Chain is not war- for inspection, transportation to be pre-

Only repairs re foi~ed by a Franchised ranted. paid and eMence of purchase date fur.
Service Depot displaying the official Warranty does rot coser ordinary ni sh ed. If t% claim comes under tne"

f ENERPAC Franchisad sign are bicked witn wear and tear, abu:,e, misuse, over. terms of our warranty. the Franchised Sar-
'

. fu3 f 3ctory warranty. loading, altered products or use of vice Depot will R E P AJ R OR REPLAC[

f,, The Chssified Section in your Phona Beck emproper fluid. PARTS AFFECTED and return prepa;d.

f^ , lists your nearest Franchised Service Depct.

C s. .

W ENERFAct
AN APPLIED POWER ( INCUSTRY

g ,,! : 4,.

' ij . ' T [.i

E ru R P A C. B U I L E R. Vs i S C O N SI N 53007 DivlSiON OF APPLIEo POWE H INoU S T RIE S. INC. T E L EPHO N E (411; Hit 600 T E L E x U?6 632

c A PPlif o PoWE st IN ouSTRIE S, INC.1972 M A RCAS MGS. PR6NTE D ime U.S. A. L-SS7
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CHEft-NUCLEAR TRANSPORT C0'4TAINER INVENTORY
Page 1

Liner *tiaximum * Average Approximate
CNSI TB Shielding '

Transport Equivalence Drum (55 gal) Capacity Radlevels Radl evel s Container Paylcad

_ Con ta i ner_ _Cl a_s_s i f_i ca ti on Dir ensions (inches) Capaci ty _(f t }__ _(R/hr) (R/hr) Emp .Wt. (I t sj _(lbs)3 t

CNS 0-4 Type B
(LL-28-4) USA /6275/B( ) 14 7/3"0 x 40" 11.50 N/A 3.5 50,000+ 53,000+ 20,150 1,850

Type B
CNS 1-3 USA /9070/B 24"0 x 34-1/2" Nil 1 0 0.200 0.20 200 550

Type B
CNS 1-13G USA /9044/B( )F 26-1/2"0 x 54" 6.20 1 13 5,000+ 1 5 0' 23,250 5,000

2
i

_,

Type B
CNS 1-13C USA /9081/B( ) 26-1/2"0 x 54" 5.7 1 13 1,000+ 1,' 0+ 20,950 5,000

CNS 3-55 Type B
(LL-57-6a)_ USA /5005/B( )F 36"0 x 116-3/4" 7.00 3 60 10,000+ 10 10+ 57,000 9,200

Type B
CNS 4-45 USA /6375/31]F 26"0 x 159" 6.5 - 7.5 4 45 10,000+ 'd.200+ 4

57,050 10,000
I

.

Type B
CNS 4-35 US A/_6_244/B_(_ ) 46"0 x 100" 3.33 4 03 100 50 40,300 5,700

CNS 6-75 SPEC 7A

(AL-33-90) USA /9108/A 53"0 x 74-1/2" 4.00 6 85 170 150
_

31,000 10,300
-

Strong, Tight
CMS 6-80-1 Container, Type A 59"O x 58" 5.00 6 35 Pl R/hr 0 ?>l R/hr 0 47,500 Est No

3 Ft. 3 Ft. LimitQuantities Only_**l:59"O x 60-1/4")
;SPEC 7A .

CNS G-00-2 USA /9111/A 59"0 x 58" 5.00 4 85 500+ 500+ 44,000 1 7,500_
, ,

CNS 6-80-B In Licensin_g 59"0 x 53" 5.00 4 85 500+ 500+ 47,500 7 5001

53,400 i
SPEC 7A 1

CNS 6-101 USA /9105/A 34" x 40" x 156" 3.28 6 I N/A 60 30 Inc. Trailer 6,000

iSPEC 7A
CNS 7-100 USA /9113/A 75-1/2"0 x 40-3/4." 3.50 7 37 150 100 I 35,000 7,000

CNS 8-120 Type B
250+ 250+ 58,000 12,000

USA /6601/B( ) 62"O x 75" 4.50 J 126
~~~

(LL-50-100)" Strong, Tight I

CNS 12-180 Container, Type A 54" x 40" x 147" 2.00 12 N/A 31 R/hr 0 .51 R/hr 0 31,000 No

3 Ft. 3 Ft. Limit
( AL-31_-12D) Quantities Only**
CNS 14-190 Type B | |

(BC-48-220) UST,/5026/B( ) 73"0 x 38-1/4"__ 2.75 14 195 15 5 60,280 110,720

Strong, Tight
CMS 14-1951 Container, Type A 77"0 x 30" 2.00 14 200 $1 R/hr ? 'S1 R/hr 9 31,550 17,700

4 3 Ft. 3 Ft.; Quantities Onlv**

Di 145 ""-



CHEM-NUCLEAR TRANSPORT CONTAINER INVENTORY
Page 2

CNSI PB Snielding Liner * Maximum * Average Approximatei
Transport Equivalence Drum (55 gal) Capacity Radlevels Radlevels Container Payload

_ Container Cl a s_s_i fi_ca tio n Di_qensions _ _ _(inches ) Capacity Ft3 R/hr R/hr Emo.Ut.Hbs_] _(] b sj_
SPEC 7A

CNS 14-195H _ USA /9094/A 77'$ x 80" 2.75 14 200 25 15 39,650 16,850
Strong, Tight

CNS 14-220L Container, Type A 77-1/2"0 x 89" 1.75 14 200 pH R/hr 0 JW R/hr 0 33,200 No
(AL-27-240) _ Quantities Only** 3 Ft. 3 Ft. Limit

Strong, Tight
CNS 14-220H Container, Type A 75"0 x 87-3/4" 2.75 14 N/A 24 R/hr 0 Sl R/hr 3 39,900 No
(AL-27-240) _ Quantities Only** 3 Ft. 3 Ft. Limit

Strong, Tight
_

CNS 15-1605 Container, Type A 124" x 35" x 72" 2.50 15 2 0 83 74 R/hr 0 34 R/hr 0 42,000 NoQuantities Only** 3 Ft. 3 Ft. Limit
Type B

CNS 15-160_B USA /0144/B 126" x 36" x 75" 1.50 15 2 0 83 5 1 37,000 5,000

No
CNS 18-450 SPEC 55 86" x 36" x 100" l-2 18 303 5 1 36,950 Limit

SPEC 7A
CNS 21-300 _ USA /9096/A 83"0 x 109" 1.50 21 322 5 1 30,200 27,250
SHIELDED CLOSED, TRANS-

VAN PORT VEHICLE 7'5" x 40" x 9' O.50 75 N/A 1 0.500 _ 23,000 26,000
BULK SHIPMENT Dump-type vehicles for the transport of bulk LSA, radioactive wastes - 620 f t3 capacity, 36,000+

CNS BTC-C ONLY _ l _b payload capacity (depending on various state limits). Dimensions - 18' x 52" x 84"
Closed box-type containers for. the shipment of bulk, LSA, radioactive wastes - 360 f tJ capacity,

CNS BTC-S STC 40,000+ lb payload capacity (depending on various state limits). Dimensions: without inserts -
78" x 180" x 52"

* Based on Cobalt 60 gamma energy, these Rad levels are generally found to be conservative, however, equivalent shielding
should be carefully evaluated in relation to the specific isotopes involved.

**These casks are considered " strong, tight containers" and radiation levels of the contents shall not exceed 1 R/hr 0 3 feet
from the unshielded surface. The 6-80-1 and 14-195L casks are currently in licensing for Spec 7A certification.
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CHEM-NUCLEAR SYSTEMS, INC.

TRANSPORT EQUIPMENT DESCRIPTION
.

REGULAR VANS

Standard forty (40) foot, closed trailers are provided for very lcw level
radwaste. Approximately 43,000 pounds of drummed or otherwise properly packaged
radr'aste may be transported per shipment. Radwaste radiating up to about 200
mr/hr can be readily transported by way of regular van.

CNS 0-4 (LL-28-4) TYPE B TRANSPORT CASK

The CNS 0-4 (LL-28-4) Cask is a lead and steel shipping container certified
(U.S. N.R.C. Certificate of Compliance No. 6275) for shipments of Type "B",

Large Quantity, and Fissile Radioactive materials. Suitable for underwater
loading, this 28,000 pound cask can accommodate approximately three and one-
half (3.5) cubic feet of waste material and it provides 11.5 inches of lead
shielding.

CNS 1-3 TYPE B TRANSPORT CASK

The CNS 1-8 Cask is 3 steel and polyurethane foam shipping container certified
(U.S. N.R.C. Certificate of Compliance No. 9070) for Type "B" shipments of
radioactive materials. The 1-8 provides essentially no shielding and can
accommodate one (1)-55 gallon drum or approximately nine (9) cubic feet of
otherwise properly-packaged radwaste material .

CNS 1-13G TYPE B TRANSPORT CASK

The top-loading CNS 1-13 Cask is designed to transport one (1) 55-gallon drum or
3one (1) thirteen (13) ft liner. This cask provides 6.2 inches of lead

equivalent shielding, with radiation levels of 5000 P/hr being readily shielded.
Underwater loading capabilities are designed therein.

CNS 1-13C TYPE B TRANSPORT CASK

The top-loading CNS 1-13C Cask is similar to the 1-13G except that the thermal
shield is integral to the 1-13C cask body. Since no additional overpack is
provided, shielding is reduced to approximately 5.7 inches of lead equivalence
for the CNS 1-13C.

CNS 3-55 (LL-57-65) TYPE B TRANSPORT CASK

The CNS 3-55 (LL-57-65, Vandenburgn; Cask is a lead and steel cask certified
(U.S. N.R.C. Certificate of Compliance No. 5805) for shipments of Type "B",

Large Quantity and Spent Nuclear Fuel . With inside dimensions of 36 inches in
diameter and 116 inches in height, this underwater loading cask can accommodate
three (3) standard 55-gallon drums or a 60 cubic feet capacity disposable liner.
The cask weighs 57,000 counds and provides the equivalent shielding of seven (7)
inches of lead. The CN 3-55 Cask is suitable for use with either the redundant

h crane or dashpot type of cask drop protecti, system.
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CNS 4-45 TYPE B TRANSPORT CASK

The top-loading CNS 4-45 Cask is specifically designed for the trangportation and g
shielding of spent fuei. The cask's large internal capacity (45 fts) and lead
shielding equivalence make it readily suited, however, for the transport of
irradiated reactor hardware. Four (4) drums or one (1) forty-five (45) cubic
foot liner may be readily contained. Lead shielding equivalence ranges from six ~

and one-half (6.5) to seven and one-half (7.5) inches. -;

E
CNS 4-85 TYPE B TRANSPOP,T CASK

The top-loading CNS d-85 Cask is designed to transporu four (4) 55-gallon drums or
one (1) eighty-eight (88) ft3 liner. This cask provides 3.38 inches of lead
equivalent shielding and is especially useful in the transport of 50 - 100 R/hr
resins and/or other solidified material,

CNS 6-75 (AL-33-90) SPEC 7A TRANSPORT CASK

The CNS 6-75 (AL-33-90) Cask is a lead and steel cask for shipping solid high
level radioactive waste materials. The cask weighs 31,000 pounds and provides
the equivalent shielding of four (4) inches of lead. With inside dimensions of
53" in diameter and 74" in height, this cask can accommodate six (6) standard
55-gallon drums in two (2) palletized tiers of three (3), or a 75 cubic foot
capacity disposable liner. Approved for LSA material in greater than Type "A"
quantities. Certificate of Compliance for Type "B" quantities, pending.

CNS 6-80-1 TRANSPORT CASK

The top-loading CNS 6-80-1 transport cask is designed to transport radwaste h
radiating up to about 500 R/hm Six (6) 55-gallon drums 'ot radwaste may be
readily transported therein, four (4) vertical and two (2) horizontal . Also,

one eighty-five (85) cubic feet liner may be placed therein. This cask is
currently classified as a " strong, tight container" and licensing is pending
for greater than Type "A" quantities of LSA radwaste material,

CNS 6-80-2 SPEC 7A TRANSPORT CASK

The top-loading CNS 6-80-2 transport cask is designed to transport radwaste
radiating up to about 500 R/hr and can readily accommodate underwater loading.
Six (6) 55-gallon drums of radwaste may be readily transported therein, four
(4) vertical and two (2) horizontal. Also, one eighty-five (85) ft3 disposable
liner may be placed therein. A Certificate of Compliance for Type "B" quantities
of radioactive materials is pending.

CNS 6-101 SPEC 7A TRANSPORT CASK

The self-loading CNS 6-101 Cask is designed to transport six (6) 55-gallon drums
with radiation readings of up to approximately 60 R/hr. Approximately 3.28
inches of lead equivalent shielding is provided. This cask is especially useful
where top-loading is not possible.
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CNS 7-100 SPEC 7A TRANSPORT CASK

The top-loading CNS 7-100 transport cask is designed to contain seven (7) drums
or one (1) 100 ft3 liner with radiation levels up to 100 R/hr at the surface. By -

strategically locating drums with lower surface radiation levels within the CNS ,

7-100 cask, drums radiating up to between 125 and 150 R/hr may be readily shielded. g
Approximately 3.50 inches of lead equivalent shielding is provided. cr

CNS 8-120 (LL-50-100) TYPE B TRANSPORT CASK

The CNS 8-120 (LL-50-iOO) Cask is a lead and steel cask certified for shipments of
Type "B" and large quantities of radioactive materials. The cask weighs 58,000
pounds and provides the equivalent shielding of 4-1/2 inches of lead. Certificate
of Compliance No. 6601 has been issued by the U.S. N.R.C. to this cask. With
internal dimensionc of 62 ir.ches in diameter and 75 inches in height, the cask
can accommodate eight (8) standard 55-gallon drums, 'r a 124 cubic feet capacity

disposable liner. Additionally, the cask is suitable for underwater loading.

CN3 12-180 (A!-31-12D) TRANSPORT CAS.K

The CNS 12-180 ( AL-31-12D) Cask is a lead and steel rectangular cask designed
to accommodate twelve (12) standard 55-gallon drums of Type "A" quantities or
less of radwaste material. This cass is of the end-loading type equipped with
roller conveyors compatible with most PWR and BWR drum loadout facilities. The
cask weighs 31,000 pounds empty and provides the equivalent of t vc (2) iaches
of lead shielding.

CNS 14-190 TYPE B TRANSPORT CASK

The CNS 14-190 (BC-48-220) Cask is a steel and concrete cask with seven (7) inches
of concrete, plus 2-1/2 inches of steel shielding. The cask weighs 60,280 pounds
and has a volume of 220 cubic feet. Under Certificate of Compliance No. 5026,
the cask is approved for shipments of Type "B" quantities of radioactive material .
Inside dimensions are 73 inches in diameter and 83-1/4 inches in height, and can
acccmmodate fourteen (14) standard 55-gallon drums or a 195 cubic foot disposable
liner.

CNS 14-195L TRANSPORT CASK

The top-loading CNS 14-195L transport cask is designed to transport fourteen (14)
drums or one (1) 200 ft3 liner with radiation levels up to approximately 7 R/hr
at the surface. Approximately 2.00 inches of lead equivalent shielding is
provided. Although currently classified as a " strong, tight container",
licensing is pending for greater than Type "A" quantities of LSA radwaste
materials.

CNS 14-195H SPEC 7A TRANSPORT CASK

The top-loading CNS 14-195H transport cask is designed to contain fourteen (14)
drums or one (1) 200 ft3 liner with radiation levels up to approximately 20 R/hr
at the surface. By strategically locating drums with lower surface radiation
levels within the CNS 14-195H cask, drums radiating up to P5 R/hr may be readily
shielded. Approximately 2.75 inches of lead equivalent sh elding is provided.
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CNS 14-220L TRANSPORT CAjK

The CNS 14-220L (AC-27-200) Cask is a steel and concrete cask with seven (7)
inches of concrete and 1/2 inch of steel shielding. The cask weighs 33,200
pounds and has a volume of 240 cubic feet. Inside dimensions are 77-1/2 inches

.in diameter and 89 inches in height. Thecaskcgnaccommodatefourteen(14)55-gallon drums of radioactive waste or a 200 ft disposable liner, j

CNS 14-220H TRANSPORT CASK

The CNS 14-220H (AC-27-240 with supplementary shielding) Cask is a steel and
concrete cask with seven (7) inches of concrete, 0.75 inches of steel and one
(1) inch of lead shielding. The cask weighs 39,900 pounds and has a volume of
228 cubic feet. Inside dimensions are 75-1/2 inches in diameter and 88 inches
in height. The cask can accommodate fourteen (14) 55-gallon drums of radioactive
waste.

CNS 15-160S TRANSPORT CASK
,

The top-loading CNS 15-160S transport cask is designed to transport fifteen (15)
3 liners, with radiation levels up to 15 R/hr.55-gallon or two (2) eighty (80) ft

Two and one-half inches of lead equivalent shielding is provided. Additionally,
two (2) removable hatches are provided in the lid for ease in liner filling. The
CNS 15-160S cask is classified as a " strong, tight container".

CNS 15-160B TYPE B TRANSPORT CASK

The top-loading CNS 15-h30B transport cask is designed to transport fif tea (15)
55-gallon Jrums or two (2) eighty (80) cubic feet liners, with radiation levels
up to 5 Ri d. One and one-half (1-1/2) inches of lead equivalent shielding is
provided.

CNS 18-450 SPEC 55 TRANSPORT CASK

~ 450 Cask is designed to transport one (1) 308 ft3 liner orThe top-loading CNS -

eighteen (18) 55-gallon drums reading one (1) to five (5) R/hr at contact. One (1)
inch of lead equivalence is provided in the cask with supplemental shield plates
located on the cask's exterior with an additional one (1) inch of lead equivalence.

CNS 21-300 SPEC 7A TRANSPORT CASK

The top-loading CNS 21-300 Cask is designed to transport twenty-one (21) 55-gallon
drums or one three hundred fifteen (315) ft3 liner. The cask provides approx-
imately one and one-half (1-1/2) inches of lead equivalent shielding with radiation
levels of one (1) to five (5) R/hr being readily shielded.

SHIELDED VANS

Standard forty (40) foot, closed trailers are provided; however,1/2 inch lead
shielding, 35 inches in height, is placed around the internal perimeter and on the
floor of the van. Up to 26,000 pounds of drummed or otherwise properly packaged
radwaste may be transported per shipment. Radwaste radiating up to about 1 R/hr
may be readily transported herein. $
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CNS BTC-C TRANSPORT CONTAINER

The top-loading CNS BTC-C cont _iners are dump-type vehicles which may be utilized
~

for the transport of bulk radioactive wastes. Each container has an available
3volume of 620 f t . Up to 36,000 pounds of payload may be transported per shipment. 5

An unlimited number of CNS BTC-C containers are available. S

CNS BTC-S TRANSPORT CONTAINEP

The top-loading CNS BTC-S strong, tight container may be utilized in the shipment of
bulk or LSA radioactive wastes. 360 ft3 of available space is provided with a
payload of approximately 40,000 pounds. Each container consists of an outer shell
with three (3) removable steel boxes therein, each of 120 f t3 capacity. Three (3)
ChS BTC-S containers are available.

SPECIAL CONTAINERS

Numerous one-time and specialty use casks and containers have been designed and
fabricated by Chem-Nuclear Systems, Inc. Such containers are frequently required
to accommodate odd-shaped or weighty objects.

@
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ClH NUCLEAR SYSTEMS,500.

CNS i- iM( wE r t 1000J
SWiELDiN3 u.7 IN. L E AD EquW.

U.S. N . R . C. PACK AGE IDENT NO. U S A./9 04 4/B ( )F
S E E i n.N R C CER TLFLC AT E OF COMPLi ANCE NO. 9044-
FOR AU T H OF, LIED C.UANT tT\ES OF NAR\OUS TYPES OF M AT 't

WEIGHT /
'/GRO% WEnGHT: 2 3,050 L S 5 (EMPTYI ''. , -
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